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(54) METHOD AND SYSTEM FOR ADAPTING ENGINE CONTROL PARAMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
system for adapting an engine control parameters, 
capable of obtaining more accurate adaptive values, 
while reducing the man-hours for adaptation, in relation 
to the increase in requests for the number of engine 
control parameter and various engine characteristics 
values. 

SOLUTION: A load generated by an output shaft 24 of 
the engine 10 is absorbed by a dynamometer 31 to 
generate a condition that the engine 10 is mounted on a 
vehicle for simulation. The value of the control 
parameter is set variously to measure various 
characteristics value of the engine 10. On the basis of 
the result of the measurement, a model equation setting 
the relation between various control parameters and 
various characteristics values of the engine is obtained 
by an analysis topi 50. Adaptive value satisfying the 
request condition is computed on the basis of the model 
formula, and this model formula is stored in a database 
52. Actual evaluation of a vehicle using the computed adaptation value, is performed to re- 
examine the request condition, and the adaptation value is re-computed, on the basis of the 
request condition and the model formula. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is an adapting method of an engine control parameter to which a control 
parameter in each engine operational status is fitted so that weighted solidity of the 
engine may fulfill requirements, While asking for a model formula which measured 
weighted solidity of said engine beforehand for every operational status of the engine, 
and defined relation between said each control parameter and weighted solidity of 
these engines. While computing an adaptation value of a control parameter with which 
it is satisfied of said requirements about weighted solidity of said engine based on 
these model formulas and supervising weighted solidity when [ said ] engine control is 
carried out based on this computed adaptation value. An adapting method of an engine 
control parameter repeating calculation of an adaptation value of said control 
parameter based on said model formula improving the requirements until the weighted 
solidity to supervise fulfills desired requirements. 

[Claim 2]a control parameter in each engine operational status to make it suit so that 
weighted solidity of the engine may fulfill requirements. While asking for a model 
formula which measured weighted solidity of said engine beforehand for every 
operational status of the engine, and defined relation between said each control 
parameter and weighted solidity of these engines. It is an adapting method of an 
engine control parameter which computes an adaptation value of a control parameter 
with which it is satisfied of said requirements about weighted solidity of said engine 
based on these model formulas. Measurement of eye ^ for said every operational 
status about weighted solidity of said engine, A representative point is beforehand set 
about an operating condition of an engine which asks for calculation of each of 
following processes and the a. aforementioned adaptation value, a process of 
measuring weighted solidity of said engine in this set representative point, and b. — a 
process of asking for a model formula which defined relation between a control 
parameter and engine weighted solidity based on this measuring result, and c. — a 
process of computing an optimum value with which it is satisfied of requirements 
about weighted solidity of said engine of a control parameter in said representative 
point from this model formula for which it asked, and d. — a process of asking for an 
estimate formula which defines a relation of engine operational status and a 
corresponding adaptation value based on this computed optimum value, and e. — a 
process of presuming an adaptation value over engine whole drive conditions of asking 
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for calculation of said adaptation value from this estimate formula for which it asked, 
and f. — pass a process of measuring said each [ about weighted solidity of said 
engine ] operational status of every on a basis of a control parameter set as a 
these-presumed adaptation value and its neighborhood — an adapting method of an 
engine control parameter carrying out. 

[Claim 3]An adapting method of the engine control parameter according to claim 2 
with which said representative point is set according to each for every operating 
range where said engines differ, and said estimate formula is called for according to 
each for every different **** operating range of these. 

[Claim 4]An adapting method of the engine control parameter according to claim 3 by 
which gradual change processing is carried out so that change of an adaptation value 
in a operating range where a value near the boundary of a operating range where said 
engines differ among adaptation values presumed by said estimate formula 
they-corresponds may not change suddenly. 

[Claim 5]By asking for a model formula which defined a relation between engine 
operational status and an adaptation value of an engine control parameter. It is an 
adapting method of an engine control parameter which computes an adaptation value 
corresponding to each engine operational status, After a process of setting up 
preparatorily a model formula which defined a relation between engine operational 
status and an adaptation value of an engine control parameter. Each of following 
processes, a process of computing an adaptation value in at least one point other than 
said measure point from the a. aforementioned model formula, and b. — a process of 
performing measurement by the operating condition concerned about weighted 
solidity of said engine on a basis of a control parameter set as this computed 
adaptation value and its neighborhood, and c. — a process of asking for an expression 
of relations of control parameter concerned and engine weighted solidity based on this 
measuring result, and d. — a process of computing an adaptation value of a control 
parameter with which it is satisfied of requirements about an engine characteristic 
value in the operational status concerned from this expression of relations for which it 
asked, and e. — a process of updating said model formula based on this computed 
adaptation value — arbitrary ********** — an adapting method of an engine control 
parameter asking for a model formula which defined a relation between engine 
operational status and an adaptation value of an engine control parameter by things, 
[Claim 6][n an adapting method of the engine control parameter according to claim 5, a 
process searched for preparatorily a model formula which defined a relation between 
engine operational status and an adaptation value of an engine control parameter, A 
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process of setting some measure points from operational status of said engine, and 
measuring weighted solidity of said engine in this set measure point. And a process of 
asking for an expression of relations of a control parameter and engine weighted 
solidity based on this measuring result. And a process of computing an optimum value 
with which it is satisfied of requirements about weighted solidity of said engine of a 
control parameter in said measure point from this expression of relations for which it 
asked, And an adapting method of an engine control parameter consisting of each 
process of process of asking for a model formula which defines a relation of engine 
operational status and a corresponding adaptation value based on this computed 
optimum value. 

[Claim 7]When a control parameter in each engine operational status is fitted so that 
weighted solidity of the engine may fulfill requirements. While measuring weighted 
solidity of said engine beforehand for every operational status of the engine and 
asking for an expression of relations of said each control parameter and weighted 
solidity of these engines. It is an adapting method of an engine control parameter 
which computes an adaptation value of a control parameter with which it is satisfied of 
said requirements about weighted solidity of said engine based on these expressions 
of relations. Measurement of eye ** for said every operational status about weighted 
solidity of said engine, and **** of an expression of relations of said each control 
parameter and weighted solidity of these engines. And calculation of an adaptation 
value of a control parameter which satisfies said requirements about weighted solidity 
of said engine based on these expressions of relations, A representative point is 
beforehand set about an operating condition of an engine which asks for calculation of 
each of following processes and the a. aforementioned adaptation value, a process of 
measuring weighted solidity of said engine in this set representative point, and b. — a 
process of asking for an expression of relations of a control parameter and engine 
weighted solidity based on this measuring result, and c. — a process of computing an 
optimum value with which it is satisfied of requirements about weighted solidity of said 
engine of a control parameter in said representative point from this expression of 
relations for which it asked, and d. — with a process of asking for a model formula 
which defines a relation of engine operational status and a corresponding adaptation 
value based on this computed optimum value. Each of next processes until the 
adaptation value can be found about all the operating conditions of an engine which 
asks for calculation of said adaptation value, e. A process of choosing at least one 
point other than a point previously measured about an operating condition of an 
engine which asks for calculation of said adaptation value, and f. — a process of 
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presuming an adaptation value in said selected point from said model formula for 
which it asked, and g. — a process of performing measurement by the operating 
condition concerned about weighted solidity of said engine on a basis of a control 
parameter set as this presumed adaptation value and its neighborhood, and h. — a 
process of asking for an expression of relations of control parameter concerned and 
engine weighted solidity based on this measuring result, and i. — a process of 
computing an adaptation value with which it is satisfied of requirements about 
weighted solidity of said engine of a control parameter in said selected point from this 
expression of relations for which it asked, and j. — pass a repetition of process ** 
which updates said model formula for which it asked based on this computed 
adaptation value — an adapting method of an engine control parameter carrying out. 
[Claim 8]An adapting method of the engine control parameter according to any one of 
claims 5 to 7 updated according to each while said model formula is called for 
according to each for every operating range divided into plurality. 
[Claim 9]An adapting method of the engine control parameter according to claim 8 by 
which gradual change processing is carried out so that change of an adaptation value 
in a operating range where a value near the boundary of a operating range where said 
engines differ they-corresponds may not change suddenly. 

[Claim 10]An adapting method of the engine control parameter according to claim 9 
with which a processing function for said gradual change processing is updated based 
on an adaptation value in the operating range concerned computed by then when said 
selected point hits near the boundary of a operating range where these engines differ. 
[Claim 11]Divide an engine operating range into several fields to which the 
characteristics differ, and by setting up a this divided model formula which defined a 
relation between engine operational status and an adaptation value of a corresponding 
engine control parameter for every field. An adapting method of an engine control 
parameter which computes an adaptation value corresponding to each engine 
operational status. 

[Claim 12]An adapting method of the engine control parameter according to claim 11 
by which gradual change processing is carried out so that change of an adaptation 
value in a operating range where a value near the boundary of said divided operating 
range they-corresponds may not change suddenly among adaptation values computed 
based on said model formula. 

[Claim 13]a control parameter in each engine operational status to make it suit so that 
weighted solidity of the engine may fulfill requirements, While asking for a model 
formula which measured weighted solidity of said engine beforehand for every 
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operational status of the engine, and defined relation between said each control 
parameter and weighted solidity of these engines, It is an adapting method of an 
engine control parameter which computes an adaptation value of a control parameter 
with which it is satisfied of said requirements about weighted solidity of said engine 
based on these model formulas, An adapting method of an engine control parameter 
which divides this into several fields to which the characteristics differ, and is 
characterized by a thing which these-divided, and for which said requirements are set 
up according to each for every operating range about a operating range of said engine. 
[Claim 14]An adapting method of the engine control parameter according to claim 13 
with which gradual change processing of the value near the boundary of said divided 
operating range is carried out among said adaptation values so that change of an 
adaptation value in a operating range which they^corresponds may not change 
suddenly. 

[Claim 15]A conformity system of an engine control parameter to which a control 
parameter in each engine operational status is fitted so that weighted solidity of the 
engine may fulfill requirements characterized by comprising the following. 
A means to measure weighted solidity of said engine for every operational status of 
the engine. 

A means to ask for a model formula which defined relation between said each control 
parameter and weighted solidity of these engines based on these measurement values. 
A means which carries out the hold stores of the ***3|c*j|c3|ca|c ^^t^:^:^ model formula. 
A means to compute an adaptation value of each of said control parameter with which 
it is satisfied of the requirements based on a means to input the requirements, and 
said model formula by which hold stores were carried out and said inputted 
requirements about weighted solidity of said engine, A means to supervise that 
weighted solidity when controlling said engine based on an adaptation value of this 
computed control parameter, and to hold that monitored result, A means to carry out 
data processing of the relation between a they-held monitored result and its 
corresponding control parameter suitably, and to support propriety evaluation about 
said computed adaptation value, and said reexamination of requirements which should 
be inputted. 

[Claim 16]A conformity system of an engine control parameter to which a control 
parameter in each engine operational status is fitted so that weighted solidity of the 
engine may fulfill requirements characterized by comprising the following. 
A means to measure weighted solidity of said engine for every operational status of 
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the engine. 

A means which carries out the hold stores of these measurement values. 
A means to ask for a model formula which defined relation between said each control 
parameter and weighted solidity of these engines based on this measurement value by 
which hold stores were carried out. 

A means to compute an adaptation value of each of said control parameter with which 
it is satisfied of the requirements based on a means to input the requirements, and 
said called-for model formula and said inputted requirements, about weighted solidity 
of said engine, A means to supervise that weighted solidity when controlling said 
engine based on an adaptation value of this computed control parameter, and to hold 
that monitored result, A means to carry out data processing of the relation between a 
they-held monitored result and its corresponding control parameter suitably, and to 
support propriety evaluation about said computed adaptation value, and said 
reexamination of requirements which should be inputted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the adapting method and conformity 

system of an engine control parameter. 

[0002] 

[Description of the Prior Art]As everyone knows, when controlling for example, the 
engine for vehicles, complicated control is made in order to fill various demands, such 
as the exhaust emission characteristic, an ignition quality, the fuel consumption 
characteristic. Namely, optimal fuel oil consumption, optimal fuel injection timing, etc. 
according to operational status of the engine determined based on engine revolving 
speed and load. The adaptation value of various control parameters is set up 
beforehand, and the run with which it is satisfied of the restrictions to the exhaust 
emission which performs engine control made into these objects based on this set-up 
adaptation value, etc. is enabled. 

[0003]On an engine bench, this adaptation value repeats trial and error, and is usually 
calculated. That is, an engine output shaft and dynamometer are connected by a 
rotation driving shaft, and the state where an engine is carried in vehicles and 
operated by absorbing engine load torque as test torque in a dynamometer is made in 
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false. And for every various operational status determined, for example based on 
engine revolving speed, load, etc., an engine control parameter is set as various values, 
and the optimal value of the parameter is acquired from the measurement value about 
the various weighted solidity of engines, such as NOx emission at that time, and fuel 
consumption, as an adaptation value. 

[0004]Thus, trial and error and the huge time accompanying it are needed for 
acquisition of the adaptation value of an engine control parameter. Since there are 
many the control parameters about acquisition of the adaptation value especially 
applied to the automatic control of engines accompanied by stratification combustion, 
such as a cylinder injection type gasoline engine, such a problem is also serious. 
[0005]Then, the proposal etc. which compute the model formula of the low next about 
engine output characteristics based on some measure points, and acquire the 
above-mentioned adaptation value are made so that JP,2000-248991,A may see 
conventionally, for example. That is, the various weighted solidity of the 
above-mentioned engine to the value of some engine control parameters is measured 
for every torque with each engine revolving speed, and the model formula of the low 
next expresses the relation between a control parameter and these weighted solidity 
based on this. And the value of a control parameter in case these weighted solidity 
fills various demands of exhaust emission etc. is acquired as an adaptation value using 
this model formula of the low next. The time which can reduce the number of the 
measure points concerning acquisition of an adaptation value, and acquisition of the 
adaptation value takes by extension by carrying out like this can also be shortened 
now. 
[0006] 

[Problem(s) to be Solved by the Invention]By the way, by using the model formula of 
the low next, the measure points concerning acquisition of an adaptation value can be 
reduced, but the reliability of the model formula of the low next is influenced greatly at 
the measure point of a control parameter. For this reason, in order to compute an 
adaptation value with high reliability, it is necessary to carry out a certain trial and 
error for acquiring a value suitable as a measure point of a parameter, and there is a 
possibility of increasing a measure point as a result. 

[0007]When there are many parameters as the above-mentioned adaptation value, or 
when various demands to an engine characteristic value must be covered, difficulty 
may follow on creating the model formula of the low next [ above ] itself. 
[0008]This invention is made in view of such the actual condition, and the purpose. It 
is in providing the adapting method and conformity system of the engine control 
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parameter which can acquire a highei^precision adaptation value, reducing the man 
day concerning conformity also to increase of the demand to the number and the 
various engine characteristic values of an engine control parameter. 
[0009] 

[Means for Solving the Problem]Hereafter, a means for attaining the above-mentioned 
purpose and its operation effect are indicated. The invention according to claim 1 is an 
adapting method of an engine control parameter to which a control parameter in each 
engine operational status is fitted so that weighted solidity of the engine may fulfill 
requirements, While asking for a model formula which measured weighted solidity of 
said engine beforehand for every operational status of the engine, and defined relation 
between said each control parameter and weighted solidity of these engines, While 
computing an adaptation value of a control parameter with which it is satisfied of said 
requirements about weighted solidity of said engine based on these model formulas 
and supervising weighted solidity when [ said ] engine control is carried out based on 
this computed adaptation value, Let it be the gist to repeat calculation of an 
adaptation value of said control parameter based on said model formula, improving the 
requirements until the weighted solidity to supervise fulfills desired requirements. 
[0010]In a described method, a model formula which measured engine weighted 
solidity beforehand for every operational status of the engine, and defined relation 
between said each control parameter and weighted solidity of these engines, for 
example by a test bench etc. is called for. An adaptation value of a control parameter 
with which it is satisfied of said requirements about weighted solidity of said engine 
based on these model formulas is computed. 

[001 1]In this way, as for an adaptation value of a computed control parameter, the 
validity is again examined by real vehicle run etc., for example. Therefore, even if 
various demands to an engine characteristic value were imposed, it becomes 
computable [ an adaptation value by which these requirements are fulfilled ] through 
evaluation of actual weighted solidity in case an engine is operated based on a once 
computed adaptation value. Since that and they are altogether performed based on a 
model formula by a case where calculation of an adaptation value is repeated, 
measurement of eye ** about weighted solidity for every engine operational status is 
not repeated. On the occasion of calculation of an adaptation value for the second 
time, the above-mentioned model formula may be memorized and a measurement 
value of eye ** about the above-mentioned weighted solidity may be memorized. If 
there are these measurement values, it can ask for a model formula easily. 
[0012]the invention according to claim 2 a control parameter in each engine 
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operational status to make it suit so that weighted solidity of the engine may fulfill 
requirements. While asking for a model formula which measured weighted solidity of 
said engine beforehand for every operational status of the engine, and defined relation 
between said each control parameter and weighted solidity of these engines, It is an 
adapting method of an engine control parameter which computes an adaptation value 
of a control parameter with which it is satisfied of said requirements about weighted 
solidity of said engine based on these model formulas. Measurement of eye ** for said 
every operational status about weighted solidity of said engine, A representative point 
is beforehand set about an operating condition of an engine which asks for calculation 
of each of following processes and the a. aforementioned adaptation value, a process 
of measuring weighted solidity of said engine in this set representative point, and b. — 
a process of asking for a model formula which defined relation between a control 
parameter and engine weighted solidity based on this measuring result, and c. — a 
process of computing an optimum value with which it is satisfied of requirements 
about weighted solidity of said engine of a control parameter in said representative 
point from this model formula for which it asked, and d. — a process of asking for an 
estimate formula which defines a relation of engine operational status and a 
corresponding adaptation value based on this computed optimum value, and e. — a 
process of presuming an adaptation value over engine whole drive conditions of asking 
for calculation of said adaptation value from this estimate formula for which it asked, 
and f. — pass a process of measuring said each [ about weighted solidity of said 
engine ] operational status of every on a basis of a control parameter set as a 
these-presumed adaptation value and its neighborhood — let it be the gist to be 
carried out. 

[0013]In a described method, in a process of above-mentioned (a) - (d), an estimate 
formula which defines relation between an engine operation condition and its 
corresponding adaptation value is computed, and an adaptation value over engine 
whole drive conditions of asking for calculation of an adaptation value based on the 
estimate formula is presumed. And engine weighted solidity is measured for every 
operational status on a basis of a control parameter set as this presumed adaptation 
value and its neighborhood. 

[0014]Thus. since according to the described method engine weighted solidity is 
measured after narrowing down a value of a control parameter near the field where an 
adaptation value exists beforehand, that and an adaptation value can be computed 
with sufficient accuracy by a case where the number of measure points is reduced. 
[0015]In the invention according to claim 2, said representative point is set according 
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to each for every operating range where said engines differ, and the invention 
according to claim 3 makes it the gist to call for said estimate formula according to 
each for every different **** operating range of these. 

[0016]In a described method, an estimate formula is computed for each [ which was 
divided into plurality ] operating range of every. For this reason, that and the estimate 
formula can be made now into what has good accuracy by a case where the various 
engine characteristics change notably with engine operating range, every field from 
which the characteristic differs notably — each — a case where the 
above-mentioned estimate formula is made into a model formula of the low next by 
computing another estimate formula — be — relation between each engine 
operational status and an adaptation value of a control parameter can be exactly 
expressed now. 

[001 7]A value near the boundary of a operating range where the invention according 
to claim 4 differs in said engine in the invention according to claim 3 among adaptation 
values presumed by said estimate formula makes it the gist to carry out gradual 
change processing so that change of an adaptation value in a operating range which 
they-corresponds may not change suddenly. 

[0018]In a described method, it can control now suitably that change of an adaptation 
value changes suddenly by performing gradual change processing [ near the boundary 
of a operating range where engines differ ]. 

[0019]The invention according to claim 5 is asking for a model formula which defined a 
relation between engine operational status and an adaptation value of an engine 
control parameter, It is an adapting method of an engine control parameter which 
computes an adaptation value corresponding to each engine operational status, After 
a process of setting up preparatorily a model formula which defined a relation between 
engine operational status and an adaptation value of an engine control parameter. 
Each of following processes, a process of computing an adaptation value in at least 
one point other than said measure point from the a. aforementioned model formula, 
and b. — a process of performing measurement by the operating condition concerned 
about weighted solidity of said engine on a basis of a control parameter set as this 
computed adaptation value and its neighborhood, and c. — a process of asking for an 
expression of relations of control parameter concerned and engine weighted solidity 
based on this measuring result, and d. — a process of computing an adaptation value 
of a control parameter with which it is satisfied of requirements about an engine 
characteristic value in the operational status concerned from this expression of 
relations for which it asked, and e. — a process of updating said model formula based 



2002-206456 Page 1 1 



on this computed adaptation value — arbitrary **sMc****** — let it be that gist to 
ask for a model formula which defined a relation between engine operational status 
and an adaptation value of an engine control parameter by things. 
[0020]In a described method, an adaptation value in at least one point is computed 
using a model formula which defined a relation between engine operational status and 
an adaptation value of an engine control parameter. And an adaptation value 
computed by process of the above (c) and (d) although the number of measure points 
is reduced in this new measurement by setting a control parameter as a computed 
adaptation value and its neighborhood, and measuring engine weighted solidity 
becomes what has good accuracy. Accuracy of this model formula itself can also be 
raised now by a model formula being updated based on this computed adaptation value. 
[0021]Therefore, according to the described method, accuracy of a model formula 
considered as a request can inhibit now suitably being greatly influenced by a 
measuring result in accuracy of a model formula set up first preparatorily, and a point 
measured first. 

[0022]A process of asking for a model formula which defined a relation between 
engine operational status and an adaptation value of an engine control parameter in 
this invention according to claim 5 preparatorily, Some measure points are set from 
operational status of said engine so that according to the invention according to claim 
6, A process of measuring weighted solidity of said engine in this set measure point, 
and a process of asking for an expression of relations of a control parameter and 
engine weighted solidity based on this measuring result. And it may be considered as a 
process of computing an optimum value with which it is satisfied of requirements 
about weighted solidity of said engine of a control parameter in said measure point 
from this expression of relations for which it asked, and a process of asking for a 
model formula which defines a relation of engine operational status and a 
corresponding adaptation value based on this computed optimum value. 
[0023][n computing a control parameter eventually using a model formula in this 
invention according to claim 6, for example, applying to an engine control map etc., 
When a control parameter in each engine operational status so that according to the 
invention according to claim 7 is fitted so that weighted solidity of the engine may 
fulfill requirements. While measuring weighted solidity of said engine beforehand for 
every operational status of the engine and asking for an expression of relations of said 
each control parameter and weighted solidity of these engines, It is an adapting 
method of an engine control parameter which computes an adaptation value of a 
control parameter with which it is satisfied of said requirements about weighted 
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solidity of said engine based on these expressions of relations. Measurement of eye 

for said every operational status about weighted solidity of said engine, and of 
an expression of relations of said each control parameter and weighted solidity of 
these engines. And calculation of an adaptation value of a control parameter which 
satisfies said requirements about weighted solidity of said engine based on these 
expressions of relations, A process of setting a representative point beforehand about 
an operating condition of an engine which asks for calculation of each of following 
processes and the a. aforementioned adaptation value, and measuring weighted 
solidity of said engine in this set representative point, and b. — a process of asking for 
an expression of relations of a control parameter and engine weighted solidity based 
on this measuring result, and c. — a process of computing an optimum value with 
which it is satisfied of requirements about weighted solidity of said engine of a control 
parameter in said representative point from this expression of relations for which it 
asked, and d. — with a process of asking for a model formula which defines a relation 
of engine operational status and a corresponding adaptation value based on this 
computed optimum value. Each of next processes until the adaptation value can be 
found about all the operating conditions of an engine which asks for calculation of said 
adaptation value, e. A process of choosing at least one point other than a point 
previously measured about an operating condition of an engine which asks for 
calculation of said adaptation value, and f. — a process of presuming an adaptation 
value in said selected point from said model formula for which it asked, and g. — a 
process of performing measurement by the operating condition concerned about 
weighted solidity of said engine on a basis of a control parameter set as this presumed 
adaptation value and its neighborhood, and h. — a process of asking for an expression 
of relations of control parameter concerned and engine weighted solidity based on this 
measuring result, and i. — a process of computing an adaptation value with which it is 
satisfied of requirements about weighted solidity of said engine of a control parameter 
in said selected point from this expression of relations for which it asked, and j. — 
pass a repetition of process ** which updates said model formula for which it asked 
based on this computed adaptation value — it may be made to be carried out. 
[0024]In the invention according to any one of claims 5 to 7, the invention according 
to claim 8 makes it the gist to be updated according to each while said model formula 
is called for according to each for every operating range divided into plurality. 
[0025]In a described method, an estimate formula is set as according to for each 
[ which was divided into plurality ] operating range of every, respectively. For this 
reason, that and an estimate formula can be made now into what has good accuracy 
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by a case where the various engine characteristics change notably with engine 
operating range, every field from which the characteristic differs notably — each — a 
case where the above-mentioned estimate formula is made into a model formula of 
the low next by computing another estimate formula — be — relation between each 
engine operational status and an adaptation value of said control parameter can be 
exactly expressed now. 

[0026]A value near the boundary of a operating range where the invention according 
to claim 9 differs in said engine in the invention according to claim 8 makes it the gist 
to carry out gradual change processing so that change of an adaptation value in a 
operating range which they-corresponds may not change suddenly. 
[0027]In a described method, it can control now suitably that an adaptation value 
changes suddenly by performing gradual change processing [ near the boundary of a 
operating range where engines differ ]. In the invention according to claim 9. the 
invention according to claim 10 makes it that gist to update a processing function for 
said gradual change processing based on an adaptation value in the operating range 
concerned computed by then, when said selected point hits near the boundary of a 
operating range where these engines differ. 

[0028]In a described method, when a selected point hits near the boundary of a 
operating range where these engines differ, a gradual change function is updated 
based on an adaptation value in the operating range concerned computed by then. For 
this reason, this gradual change function can be made now into what has good 
accuracy in that and a conformity process by a case where information which sets up 
a precise gradual change function beforehand in the target engine cannot be acquired. 
[0029]The invention according to claim 1 1 divides an engine operating range into 
several fields to which the characteristics differ, Let it be the gist to compute an 
adaptation value corresponding to each engine operational status by setting up a 
model formula which defined a relation between engine operational status and an 
adaptation value of a corresponding engine control parameter for every divided this 
field. 

[0030]ln a described method, a model formula which was divided into plurality and 
which provides relation between each engine operational status and an adaptation 
value of said control parameter in according to for every operating range, respectively 
is set up. For this reason, that and a model formula which defines relation between 
each engine operational status and an adaptation value of said control parameter can 
be made now into what has good accuracy by a case where the engine characteristic 
changes notably with engine operating range, every field from which the characteristic 
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differs notably — each — a case where the above-mentioned model formula is made 
into a formula of the low next by computing another estimate formula — be — relation 
between each engine operational status and an adaptation value of said control 
parameter can be exactly expressed now. 

[0031]A value near the boundary of said divided operating range makes it the gist to 
carry out gradual change processing so that change of an adaptation value in a 
operating range which they-corresponds may not change suddenly among adaptation 
values by which the invention according to claim 12 is computed in the invention 
according to claim 1 1 based on said model formula. 

[0032]In a described method, it can control now suitably that an adaptation value 
changes suddenly by performing gradual change processing [ near the boundary of a 
operating range where engines differ ]. the invention according to claim 13 a control 
parameter in each engine operational status to make it suit so that weighted solidity 
of the engine may fulfill requirements. While asking for a model formula which 
measured weighted solidity of said engine beforehand for every operational status of 
the engine, and defined relation between said each control parameter and weighted 
solidity of these engines, It is an adapting method of an engine control parameter 
which computes an adaptation value of a control parameter with which it is satisfied of 
said requirements about weighted solidity of said engine based on these model 
formulas, About a operating range of said engine, this is divided into several fields to 
which the characteristics differ, and let a thing which these-divided and for which said 
requirements are set up according to each for every operating range be the gist. 
[0033]According to the described method, about an engine operating range, this can 
be divided into several fields to which the characteristics differ, and an adaptation 
value can be promptly computed by a thing which these-divided and for which said 
requirements are set up according to each for every operating range. That is, if the 
same requirements are set up between fields where the characteristics differ, in order 
for the solution to an adaptation value not to exist and to overcome this situation in 
this case, new trial and error etc. are needed. For example, setting up requirements 
for every operational status also needs many trial and error for the setting out. On the 
other hand, according to the described method, an adaptation value which fulfills the 
requirements by a thing which divided, and for which said requirements are set up 
according to each for every operating range can be exactly computed now. 
[0034]The invention according to claim 14 makes it the gist to carry out gradual 
change processing so that change of an adaptation value in a operating range where a 
value near the boundary of said divided operating range they-corresponds may not 
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change suddenly among said adaptation values in the invention according to claim 13. 
[0035]According to the described method, it can control now suitably that an 
adaptation value changes suddenly by performing gradual change processing [ near 
the boundary of a operating range where engines differ ], The invention according to 
claim 15 is a conformity system of an engine control parameter to which a control 
parameter in each engine operational status is fitted so that weighted solidity of the 
engine may fulfill requirements, A means to measure weighted solidity of said engine 
for every operational status of the engine, A means to ask for a model formula which 
defined relation between said each control parameter and weighted solidity of these 
engines based on these measurement values, A means which carries out the hold 
stores of the ******** **** model formula, and a means to input the requirements 
about weighted solidity of said engine, A means to compute an adaptation value of 
each of said control parameter with which it is satisfied of the requirements based on 
said model formula by which hold stores were carried out, and said inputted 
requirements, A means to supervise that weighted solidity when controlling said 
engine based on an adaptation value of this computed control parameter, and to hold 
that monitored result, Let it be the gist to have a means to carry out data processing 
of the relation between a they-held monitored result and its corresponding control 
parameter suitably, and to support propriety evaluation about said computed 
adaptation value, and said reexamination of requirements which should be inputted. 
[0036]By using a means to supervise the weighted solidity when controlling said 
engine by the above-mentioned composition based on an adaptation value of a 
computed control parameter, and to hold the monitored result. For example, weighted 
solidity of operational status and an engine at the time of an engine by a real vehicle 
driving test etc. and a value of a control parameter are acquirable. Based on various 
elements, requirements can be again looked over easily by a means to carry out data 
processing of the relation between a they-held monitored result and its corresponding 
control parameter suitably, and to support propriety evaluation about said computed 
adaptation value, and said reexamination of requirements which should be inputted. 
[0037]In this way, when requirements are improved, an adaptation value of each of 
said control parameter with which it is satisfied of the requirements based on the 
above-mentioned model formula only by inputting new requirements is computed. 
Therefore, in order to acquire an adaptation value by which the requirements are 
fulfilled when looking over requirements again, it is not necessary to perform new 
measurement, and a conformity man day can be reduced. 

[0038]Therefore, according to the above-mentioned composition, although the 
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conformity man day is reduced, an adaptation value by which various requirements are 
fulfilled can be acquired, [t is good also as composition which carries out the hold 
stores of the measurement value used in order to compute the model formula so that 
according to the invention according to claim 16 instead of having composition which 
carries out the hold stores of the model formula so that according to this invention 
according to claim 15. 
[0039] 

[Embodiment of the Invention](A 1st embodiment) It explains, referring to drawings for 
a 1st embodiment that applied the adapting method and conformity system of the 
engine control parameter concerning this invention to calculation of the adaptation 
value hereafter to the control map at the time of the stratification combustion in a 
cylinder injection type gasoline engine. This control map defines engine operational 
status by revolving speed and load, and for example, these revolving speed (ne) differs 
mutually either [ at least ] from load (kl), it sets up the adaptation value of a control 
parameter to the operating condition of 120 points, respectively. 

[0040] Drawing 1 is a block diagram showing the entire configuration of the conformity 
system of the engine control parameter concerning this embodiment. As shown in the 
drawing 1 , the cylinder injection type gasoline engine 10 used as the object controlled 
by a control parameter equips with the injector 14 the combustion chamber 13 in 
which section forming is carried out by the cylinder 1 1 and the piston 1 2 above the 
combustion chamber 13 that direct injection of fuel should be made possible. The 
engine 10 is provided with the spark plug 15 for lighting the gaseous mixture in the 
combustion chamber 13. 

[0041]Air IS inhaled from the suction passage 16 in the above-mentioned combustion 
chamber 1 3, and while this becomes gaseous mixture with the above-mentioned fuel 
injected, the combustion gas by the above-mentioned ignition of this gaseous mixture 
has structure discharged to the flueway 17 from the combustion chamber 13 as 
exhaust air. Each timing of discharge of inhalation of the air from this suction passage 
16 and the exhaust air to the flueway 1 7 is set up by the valve-opening timing of the 
suction valve 18 and the exhaust valve 19, respectively. And in the case of the engine 
10 illustrated here, variable setting out of the valve-opening timing (overlapping 
amount with the valve opening period of the exhaust valve 19) of this suction valve 18 
is carried out by the variable valve timing mechanism (henceforth [ VVT ]) 20. 
[0042]On the other hand, metering of the air content incorporated into the 
combustion chamber 13 of the engine 10 is carried out by the electronically controlled 
throttle 21 provided in the middle of the suction passage 16. A part of exhaust air 
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discharged to the flueway 17 is returned to the suction passage 16 via EGR passage 
22. And metering of this displacement returned is carried out by the amount of valve 
opening of EGR valve 23. 

[0043]Control of such an engine 10 is performed by the electronic control (henceforth 
ECU) 30. The information from the various sensor which measures the operational 
status of rotational speed sensor 25 grade and an engine provided in about 24 output 
shaft of the water temperature sensor 26 or the engine 10 is inputted into this ECU30 
as measuring information. 

[0044]The conformity system of this embodiment which, on the other hand, computes 
each adaptation value of the control map which sets the various control parameters of 
the above-mentioned engine 10 as a suitable value, It has the 
automatic-meter-reading device 33 which sends instructions to the dynamo 
distribution power board 32 that the dynamometer 31 connected with the output shaft 
24 of the engine 10, and the dynamo distribution power board 32 and the 
dynamometer 31 which operate the dynamometer 31 should be controlled on 
predetermined conditions. 

[0045]Here. the dynamometer 31 is absorbing the torque which the output shaft 24 of 
the engine 10 generates, and is for making it the loaded condition which carries the 
engine 10 in vehicles in false, and doing various examinations. And the torque which 
the dynamometer 31 absorbs is controlled by the dynamo distribution power board 32 
being operated according to the instructions from the automatic-meter-reading 
device 33. 

[0046]The conformity system is provided with the panel checker 34 who mediates an 
exchange of the data between ECU30 and the automatic-meter^reading device 33. 
And in the automatic-meter^reading device 33, the above-mentioned measuring 
information of the engine 10 held in ECU30 is acquired via this panel checker 34. On 
the other hand, in the automatic-meter^reading device 33, the data etc. which are 
equivalent to the amount of treading in of an accelerator pedal based on the state of 
the engine 10 monitored by this measuring information are supplied to ECU30 via the 
panel checker 34. 

[0047]That is, when the engine 10 is actually carried in vehicles, based on the 
measuring information inputted into EGU30, the operational status is controlled from 
the above-mentioned various sensor etc. On the other hand, when making the state 
where it was carried in vehicles in false using the dynamometer 31, the data of the 
amount of treading in of the accelerator pedal reflecting the drivers volition, etc. is 
not supplied to ECU30. So, the engine 10 is controlled by the 
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automatic-metei^reading device 33 to desired operational status by supplying the 
data equivalent to the amount of treading in of such an accelerator pedal, etc. to 
ECU30 via the above-mentioned panel checker 34. 

[0048]On the other hand, in ECU30, it has control maps which can control the engine 
10 concerned roughly, such as a control map of the engine of a model similar to the 
engine 10, as control information on the engine 10. Therefore, at the time of the 
driving test of the engine 10 by this conformity system, control of the engine 10 by 
ECU30 is performed through this control map based on the data inputted from the 
measuring information and the automatic-meter^reading device 33 from the 
above-mentioned various sensor which detects the state of the engine 10. 
[0049]The instructions which control the engine 10 and the dynamometer 31 by such 
an automatic-meter-reading device 33 are greatly set up based on the condition file in 
the automatic-meter-reading device 33. Fundamentally, that control parameter is 
written at this condition file in each operational status (revolving speed and torque) of 
every [ which asks for measurement / of the engine 10 ]. And fixed control of the 
engine 10 is carried out for every operational status of this, and the output of the 
engine 10 at that time is measured by the measuring instrument 35. The monograph 
affair set up in this condition file is set up by the conditioning tool 53. 
[0050]In order to control the operational status of the engine 10 to each operational 
status set as this condition file, in the automatic-metei^reading device 33, the data 
etc. which are equivalent to the amount of treading in of an accelerator pedal via the 
panel checker 34 ECU30 are supplied. And control of the engine 10 of the operational 
status set up through this condition file will set a manual flag in a memory or a register 
in ECU30, etc. via the panel checker 34 in the automatic-meter-reading device 33. 
This manual flag is a flag which forbids control of the engine 10 by the 
above-mentioned control map. If the engine 10 will be in the operational status set up 
through the above-mentioned condition file, while setting this flag, with the 
automatic-meter-reading device 33, fixed control of the control parameter of the 
engine 10 will be carried out at the value set up in the condition file. 
[0051 ]In this way, under the engine operating conditions set as the above-mentioned 
condition file, where fixed control of the control parameter is carried out with a 
predetermined control value, various weighted solidity of the engine 10, such as the 
amount of burn-out fuels, NOx concentration under exhaust air, and the amount of 
change of output torque, is measured by the measuring instrument 35. 
[0052]The fuel consumption meter in which this measuring instrument 35 measures in 
detail the fuel quantity supplied to the engine 10, It has the torque variation meter 
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which carries out computation of the value of the torque meter installed between the 
analyzer and the engine 10 which analyze the NOx concentration in the gas 
constituents discharged from the flueway 17 of the engine 10, and the dynamometer 
31, and the torque meter. And about the amount of burn-out fuels, computation of the 
measurement value by a fuel consumption meter is carried out within the 
automatic-meter-reading device 33. The concentration computed with the analyzer is 
used as a measurement value, and computation of the NOx concentration is carried 
out by the automatic-meter-reading device 33. The amount of change of output 
torque is measured as a value of a torque variation meter, and computation is carried 
out with the automatic-meter-reading device 33. The data by which computation was 
carried out within these automatic-meters-reading device 33 turns into measurement 
data. 

[0053]This conformity system is provided with the server 40 that this measurement 
data should be held for every above-mentioned monograph affair file. The conformity 
system is provided with the analysis tools 50 which analyze the measurement data 
held at this server 40 with the information on a monograph affair file, the display for 
indication 51 which displays the analysis result by these analysis tools 50, and the 
database 52 which carries out the hold stores of a part of the analysis result. The 
above-mentioned conformity system is provided with the final controlling element 60 
that these analysis tools 50 and conditioning tool 53 grade should be operated. 
[0054]Here, the calculation mode of the adaptation value of the engine control 
parameter according to the setting-out mode and the above-mentioned analysis tools 
50 about the operational status of the engine 10 set as the above-mentioned 
condition file is explained. 

[0055]As mentioned above, in this embodiment, the adaptation value of the engine 
control parameter in these each point is computed in the stratification combustion 
region of the engine 10 to the operating condition of 120 points which becomes 
settled by revolving speed and load. 

[0056]And fundamentally, calculation of this adaptation value of 120 points measures 
the various weighted solidity which set up some values of the control parameter and 
the engine 10 mentioned above for - each operational status of every. 

- Ask for the model formula of the low next which defined the relation between each 
control parameter and the various weighted solidity of the engine 10 for every 
operational status based on the measuring result carried out like this. 

- Compute the adaptation value of the control parameter in each operational status 
from this model formula for which it asked based on the requirements beforehand set 
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up to the various weighted solidity of the above-mentioned engine 10 for every 
operational status. 

It is carried out in the said procedure. 

[0057]Here the above-mentioned model formula in this embodiment, The various 
above-mentioned weighted solidity of the engine 10 which measures The amount 
BSFC of burn-out fuels, nitrogen-oxide-emissions NOx, It is referred to as torque 
fluctuation amount TF, and the opening x of the electronically controlled throttle 21, 
the opening (EGR amount) w of the ignition timing y, the fuel injection timing z. and 
EGR valve 23, and valve opening time (valve overlap quantity or VVT tooth-lead-angle 
value) of the suction valve 18 are set to v, and a lower type defines the 
above-mentioned control parameter. 

- The amount of burn-out fuels 

BSFC=a1 0+a1 1 xx+al 2xy+a1 3xz+a1 4xw+a1 5xv+a1 6xyxy+a1 7xwxy+a1 8xvxy+a1 9xwxv+ 
(a1) 

- Nitrogen oxide emissions 

NOx=a20+a21xx+a22xy+a23xz+a24xw+a25xv+a26xyxy+a27xwxw+a28xvxv+a29xvxx+ . 
... (a2) 

- Torque fluctuation amount 

TF=a30+a31xx+a32xy+a33xz+a34xw+a35xv+a36xyxy+a37xzxz+a38xvxy+a39xvxx+ — 

- (a3) 

Each secondary model formula expressed with above-mentioned (a1) - (a3) is a 
polynomial obtained by removing the paragraph considered that there is little influence 
by general knowledge about each of each control parameter from the paragraph up to 
the 2nd order, and the paragraph which shows two interactions with the arbitrary 
control parameter. 

[0058] And in order to ask for these (a1) - (a3) a model formula for every 
above-mentioned operational status, the weighted solidity which sets up some values 
of a control parameter for each of the operational status of every, and is made into 
the above-mentioned object of the engine 10 is measured. When computing the 
constant (alO, a20, a30) of the above-mentioned model formula, and the coefficient 
(all, a12, — a21, a22, — a31, a32, — ) of the above-mentioned model formula by this 
measurement being related, in order to obtain the accuracy highest in the minimum 
measure point, each measure point is set up with an experimental design. 
[00593Specifically, each control parameter is set as three points of the value of 
Centrepoint and its upper and lower sides for every operational status. And 
measurement of 29 points is performed using a rectangular table which sets the value 
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of "0" and its upper and lower sides to and and illustrates Centrepoint to 

drawing 2 , Setting out for optimizing the information acquired from the measurement 
is made this rectangular table reducing the number of measure points to each model 
formula including a interaction paragraph in the mode shown in above-mentioned (a1) 
- (a3). In drawing 2 . although middle (the 12th point) and the last (the 29th point) 
measure Centrepoint 3 times at the beginning (the 1st point) of measurement, this is 
consideration for removing the influence of the examination variation at the time of 
the Centrepoint measurement. 

[0060]It shakes for every control parameter and width is beforehand set up 
corresponding to "+1" and "-1" in the above-mentioned rectangular table. Therefore, 
if Centrepoint of the ignition timing y is made into the point that the tooth lead angle 
of "the 30 degrees" was carried out from the top dead center of the 
above-mentioned piston 12, for example and way width is made into "4 times". The 
value of the control parameter used for measurement will be "30 degrees", "34 
degrees", and "26 degrees" corresponding to "0", "+1", and "-1" of the 
above-mentioned rectangular table, respectively. 

[0061]By the way, if setting up a measure point near the suiting point puts in another 
way in order to raise the reliability on the occasion of the above (a1) - (a3) calculation 
of a formula, it is desirable to set Centrepoint as the value near an adaptation value 
beforehand. This is explained by the curve typically shown in drawing 3 . 
[0062]That is, when the true characteristic has the strong complicated characteristic 
of nonlinearity like the curve shown in drawing 3 as a solid line, the field which can 
approximate the curve shown as this solid line with sufficient accuracy with the model 
formula of the low next is restricted naturally. 

[0063]Here, the case where an extremum is computed from the secondary model 
formula that makes an optimum value the extremum T of the curve shown as a solid 
line, and is algebraically obtained using the measurement value of three points is taken 
for an example, and the application limit of the model formula of the low next is 
explained further. 

[0064]If three points of the field near the adaptation value expressed with a triangular 
plot are measured as shown in the drawing 3 , the curve shown with a dashed line will 
be obtained. And the extremum of the curve shown with this dashed line is mostly in 
agreement with the extremum T of the curve shown as a solid line. On the other hand, 
if three points of a wide area are measured rather than the above-mentioned field 
near the adaptation value expressed with the plot of a white round head, the 
secondary model formula shown in the drawing 3 with a dashed dotted line will be 
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obtained. And extremum T computed from the curve of this dashed dotted line will be 
the thing [ optimum value / (extremum T) / above-mentioned ] greatly shifted. 
[0065]Thus, in order to acquire an accurate adaptation value using the model formula 
of the low next, it is desirable to measure in the field near the adaptation value 
beforehand. And when a measure point cannot be beforehand narrowed down near the 
adaptation value, it will be necessary to measure by increasing a measure point and to 
perform the above-mentioned narrowing down based on this measuring result. 
[0066]Then, he takes out some representative points from each operating condition 
which consists of 120 points which ask for calculation of an adaptation value, and is 
trying to presume the adaptation value of these 120 points at this embodiment by 
asking for the estimate formula which defined the relation between a control 
parameter and an adaptation value based on the measuring result of this 
representative point. And a control parameter is set to this point estimate and the 
value of that neighborhood, and it measures in the 120 point each point. It enables it 
to raise the reliability at this embodiment by asking for the above (a1) in 
above-mentioned each point, and a model formula - (a3) using the measurement value 
obtained in this way. What is necessary is just to set up Centrepoint about this 
representative point by predicting based on the adaptation value of a similar engine, or 
narrowing down beforehand using many measure points. 

[0067]In this embodiment, the estimate formula which defined the relation between a 
control parameter and an adaptation value is set up according to each every three 
operating range shown in drawing 4 . This is because there is concern it becomes 
impossible to presume an adaptation value with sufficient accuracy, when the field 
which performs stratification combustion has character which is different in each field 
actually shown in the drawing 4 , respectively, summarizes these three fields and 
creates the above-mentioned estimate formula. 

[0068]For example, inside [ it is a stratification combustion region ] tends to produce 
a flame failure in the field (field near the idol) of low loading low rotation speed. For 
this reason, in the field, when desired value, such as NOx, is severely set up in the 
portion which a flame failure does not generate easily, the solution with which they are 
filled may be lost. Therefore, in the field, the device of securing the portion which 
eases the requirements and a flame failure does not produce easily may be needed. 
The field near the idol and revolving speed are almost equal, and it is desirable to make 
into an adaptation value the control parameter from which a torque variation poses a 
problem easily and a torque variation becomes the minimum in the racing start field 
where load is big and which is a field. On the other hand, in the common field which are 
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fields other than the above-mentioned field near the idol, and a racing start field 
among stratification combustion regions, the set of a solution which fulfills fuel 
consumption and the desired value of NOx and a torque variation fully exists in many 
cases. Therefore, in this field, it can be set as requirements with which the conditions 
etc. of NOx eased in the field near the idol are compensated. 

[0069]According to this embodiment, different requirements for every operating range 
of the above-mentioned common field, the field near the idol, and a racing start field 
are set up from such the actual condition. The following formulas define the estimate 
formula for every above-mentioned field which fulfills these each different **** 
requirements at this embodiment. 
[0070]Field >x=b11near < idol 

xne+b1 2xkl+b1 3xnexkl+b1 4z=b21 xne+b22xkl+b23xnexkl+b24xklxkl+b25v=b31 xne+b32 
xkl+b33xnexkl+b34xklxkl+b35w=b41x. ne-»-b42xkl+b43xnexkl+b44xklxkl+b45 
y=b51xne+b52xkl+b53xnexkl+b54xklxkl+b55 <racing start field> 
x=c1 1 xne+c1 2xkl+c1 3xnexkl+c1 4 z=c21 xne+c22. 

Xkl+c23xnexkl+c24xnexne+c25xklxkl+c26v=c31xne+c32xkl+c33xnexkl+c34xklxkl+c35 
w=c41 xne+c42xkl+c43xnexkl+c44xklxkl+c45y=c51 xne+. 
c52xkl+c53xnexkl+c54xklxkl+c55< common field 

>x=d1 1 xne+dl 2xkl+d1 3xnexkl+d1 4xnexne+d1 5xklxkl+d1 6z=d21 xne+d22xkl+d23xnexkl 
+d24xnexne+d25. xklx. 

kl+b25v=d31xne+d32xkl+d33xnexkl+d34xnexne+d35xklxkl+b35w=d41xne+d42xkl+d43x 
nexkl+d44xnexne+d45xklxkl+b45y=d51xne+d52xkl+d53x. 

nexkl->-d54xnexne-*-d55xklxkl+b55 and the above-mentioned representative point are 
set as 13 points illustrated to drawing 4 . Thereby, the adaptation value of five points 
each included to these fields can be used when computing each estimate formula in 
the three above-mentioned fields. Incidentally, calculation of each above-mentioned 
estimate formula using this adaptation value of five points is performed as follows, for 
example. 

[0071]First, the standard deviation std (ne) of five representative points (ne, kl). std 
(kl) and the average ave (ne), and ave (kl) are computed, and a lower type defines the 
revolving speed NE and the load KL in these representative points. 
NE={ne-ave(ne)}/std(ne) 
KL={kl-ave(kl)}/std(kl) 

And the electronic throttle opening x of a common field is 
x=d11xNE+d12xKL+d13xNExKL+d14xNExNE+d15xKLxKL+ave(x) by making the 
average of an adaptation value into ave(x) and ave(y) — . for example. 
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= It can approximate as d11xNE+d12xKL+d13xNExKL+d14xNExNE+d15xKLxKL+d16 
etc. 

[0072]About the measure point near the boundary of two or more fields, the value 
which performed processing in which point estimates did not differ greatly on both 
sides of the boundary between fields is used instead of using directly the point 
estimate obtained based on the estimate formula of these each field. Modeling by 
fuzzy reasoning is performed, for example, and, specifically, the membership function 
which can connect the neighborhood of a boundary of each field smoothly beforehand 
is defined. And the multiplication of the value of the membership function 
corresponding to the point estimate obtained based on each above-mentioned 
estimate formula is carried out. Thereby, the value between the point estimates 
obtained from each estimate formula can be set up now as above-mentioned 
Centrepoint. 

[0073]An example of this membership function is shown in drawing 5 . The membership 
function shown in the drawing 5 is a thing when load is set constant among the 
membership functions defined in the field near the idol, and the common field. 
[0074]As shown in the drawing 5 , the membership function f1 of the field near the idol 
takes the value "1", when an engine speed separates from a boundary with a common 
field enough and is contained in the idle region. Therefore, at this time, the value 
obtained from the estimate formula in the above-mentioned field near the idol is used 
as a point estimate as it is. 

[0075]On the other hand, in the field which is "alpha", as for the membership function 
f1 corresponding to these each field, and the value of f2, the engine speed which it is 
near the boundary between the field near the idol and a common field takes "beta" 
and "gamma" which are larger values smaller than "1" than "0." Therefore, the sum 
of what carried out the multiplication of the "beta" to the value obtained from the 
estimate formula of an idle region in this case when an engine speed is "alpha", and 
the thing which carried out the multiplication of "gamma" to the value obtained from 
the estimate formula of a common field when an engine speed is "alpha" will be used 
as a point estimate. 

[0076]Next, the conformity procedure of the engine control parameter concerning this 
embodiment is explained. The procedure of determining the adaptation value of an 
engine control parameter is shown in drawing 6 . 

[0077]In Step 1000 shown in this drawing 6, as mentioned above, the various weighted 
solidity of the engine in each map points which consist of 120 points is measured. The 
measurement procedure of each of these map points is shown in the flow chart of 
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drawing 7 . 

[0078]That is, on the occasion of this measurement, the various weighted solidity of 
the engine in each representative point which consists of the 13 above-mentioned 
points is first measured in Step 100. This is performed in the following procedures, 
(b) In the conditioning tool 53 shown in previous drawing 1. a condition file is set up for 
every representative point. 

(**) The value used as Centrepoint of the control parameter in each representative 
point is inputted from the exterior via the final controlling element 60. 
(**) In the conditioning tool 53, the value inputted [ above-mentioned ] is made into 
Centrepoint for every above-mentioned representative point, and the value of the 
control parameter used for measurement based on the rectangular table of an 
experimental design is set up. The value of this set-up control parameter is entered in 
the above-mentioned condition file. 

(**) If a condition file is set up about all the representative points which consist of 13 
points, this condition file will be transmitted to the automatic-meter-reading device 
33. 

(**) Reset said manual flag set in ECU30 in the automatic-meter-reading device 33. 
The revolving speed of the engine 10 is controlled by predetermined instructions being 
sent to dynamometer 31 and ECU30 in this state in agreement with the revolving 
speed set as the specific condition file. Next, it is controlled so that the load of the 
engine 10 becomes what was set as the condition file. 

(**) and based on the measurement data supplied from ECU30 via the panel checker 
34, the operational status of the engine 10 was in agreement with setting out by a 
condition file, if a purport judgment is made, In the automatic-meter-reading device 33, 
while setting said manual flag to ECU30 via the panel checker 34. each control 
parameter of the engine 10 is fixed to one of 29 kinds set as the condition file. 
(**) The various weighted solidity of the engine 10 is measured in this state. And after 
the measurement over a prescribed period is ended, fixed control of the control 
parameter is carried out at other values set as the above-mentioned condition file, 
and measurement is performed again. 

(**) In this way, an end of the measurement of the 29 above-mentioned points set as 
one condition file will carry out automatic registration of this measurement data to the 
server 40. And while the following condition file is chosen, the manual flag in ECU30 is 
reset and the operational status of the engine 10 is controlled to the operational 
status set as the newly selected condition file. 

[0079] After measurement of the representative point which consists of 13 points by 
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such a series of procedures is completed, it shifts to Step 200 of drawing 7 , In this 
step 200, the above (a1) and a model formula - (a3) are computed for every 
representative point by the analysis tools 50 shown in previous drawing 1 . That is, with 
the analysis tools 50, the condition file which corresponds measurement data from the 
server 40 is first incorporated from the automatic-meter-reading device 33, 
respectively. And the above-mentioned model formula is computed based on various 
measurement conditions, such as a kind etc. of control parameter at the time of the 
measurement entered in the condition file, and measurement data. 
[0080]And if a model formula is computed for every representative point, it will shift to 
Step 300. In this step 300, the optimum value by which requirements are fulfilled for 
every representative point of the from the model formula for every representative 
point is computed by the analysis tools 50. These requirements are beforehand 
inputted into the analysis tools 50 from the exterior via the final controlling element 
60. 

[0081] As for these requirements, it is desirable to set up a maximum to the discharge 
and torque fluctuation amount of NOx, and to set it as the conditions from which the 
amount of burn-out fuels becomes the minimum within the limits of this so that it may 
illustrate to drawing 8 about the representative point which belongs, for example to 
the above-mentioned common field ( drawing 4) . The field which the discharge of NOx 
incidentally consists of each model formula computed [ above-mentioned ] below in 
upper limit, and becomes between the upper limit which a torque fluctuation amount 
can permit at the minimum time turns into a conformity field surrounded with the slash 
in the drawing 8 . Therefore, the value from which the amount BSFC of burn-out fuels 
serves as the minimum in this conformity field is computed as an optimum value here. 
In a racing start field (drawing 4) . it is desirable to compute an optimum value, for 
example from on the graph of the amount BSFC of burn-out fuels at the time of the 
torque variation minimum from the reason mentioned above. 

[0082]In this way, if the optimum value in each representative point is computed, for 
every representative point, the model formula used for calculation of a measurement 
value, an optimum value, and also an optimum value will be graph— ized, and will be 
displayed by the display for indication 51 shown in previous drawing 1 . Thereby, 
robustness can be checked. That is, the optimum value computed by numerical 
analysis with the above-mentioned analysis tools 50 may be a value lacking in 
robustness. Therefore, robustness is checked by graph-izing the optimum value, the 
measurement value, and the above-mentioned model formula which were computed, 
and displaying them. 
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[0083]In this way, if the optimum value computed for every representative point is 
judged to fulfill robustness, in Step 400 ( drawing 7) . the above-mentioned estimate 
formula will be computed with the analysis tools 50 based on these optimum values for 
every field of the field near the idol, a racing start field, and a common field. 
[0084]In Step 500, calculation of the above-mentioned estimate formula will presume 
the adaptation value of all the map points which consist of 120 points in the analysis 
tools 50. the value which carried out gradual change processing of the said-computed 
value based on the membership function etc. without using directly the value 
computed from each above-mentioned estimate formula near the boundary of the 
three above-mentioned fields on the occasion of this presumption as mentioned 
above — business — **** . 

[0085]If an adaptation value is presumed by each map points which consist of 120 
points in the above-mentioned mode, in Step 600, the same measurement as the 
above-mentioned step 100 which makes these Centrepoint will be performed. That is, 
in the conditioning tool 53, after a condition file is set up for every map points, each 
presumed adaptation value is written in a monograph affair file as Centrepoint. And 
based on this condition file, above-mentioned Centrepoint and its up-and-down value 
perform measurement of 29 points each set up as a value of a control parameter with 
the automatic-meter^reading device 33. Automatic registration of this measuring 
result is carried out to the server 40, respectively. 

[0086]Thus, after measurement of the map points which consist of all the 120 points 
in a series of procedures shown in drawing 7 is ended, it shifts to processing of Step 
2000 shown in previous drawing 6 . In this step 2000, the model formula shown in 
above-mentioned (a1) - (a3) for every map points is computed like Step 200 shown in 
previous drawing 7 , 

[0087]And in Step 3000, the adaptation value in each point is computed from the 
model formula computed for these each map points of every like Step 300 shown in 
previous drawing 7 , Next, a measurement value, the computed adaptation value, and 
the model formula used for the calculation are graph-ized for every map points also 
here, and the check of robustness is performed by being displayed by the display for 
indication 51 shown in previous drawing 1 , The hold stores of these each model 
formula are carried out to the database 52 shown in previous drawing 1 . 
[0088]The validity of these adaptation values is estimated by controlling the engine 
carried in vehicles by Step 4000 using the control map in which the adaptation value 
of these 120 points was set up. This real vehicle evaluation is greatly performed for 
the following reasons for two. 
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[0089]The conformity performed on the test bench which connected with the 
dynamometer 31 the engine 10 first shown [ 1st ] in previous drawing 1 is the reason 
the same characteristic may not be shown in real vehicle running environment. That is, 
since it has the resonance point peculiar to that structure, real vehicles may be fixed 
with the resonance point when the torque variation of the engine in a specific field is 
peculiar to these vehicles, for example, [n this case, even if a torque variation is 
settled below in a predetermined value in a test bench, when an engine is actually 
carried in vehicles and it does a driving test, there is a possibility that this torque 
variation may exceed a predetermined value. In such a case, the adaptation value of 
an engine control parameter is corrected by real vehicle evaluation. 
[0090]In the steady predetermined operational status of the engine 10, each 
above-mentioned adaptation value is computed as optimal control value as the 2nd 
reason, and the point that it is not a thing reflecting the engine control performed 
during a actual run is mentioned. For this reason, it may be desirable to tune finely the 
adaptation value calculated on the test bench by the demand of minimizing the fuel 
consumption on a predetermined travel condition, for example. 

[0091]That is, while carrying out occlusion of the NOx under exhaust air to a flueway 
into the catalyst in the engine using a NOx occlusion reduction type catalyst, for 
example, if the occlusion amount reaches the specified quantity, it will be discharging 
unburned gas to a flueway, and control which returns NOx will be performed. Timing 
which discharges the unburned gas in such control is usually performed by carrying 
out presumed calculation of the occlusion amount of NOx based on the control map 
computed [ above-mentioned ]. That is, by conformity by the above-mentioned test 
bench, since the data of the engine characteristic value corresponding to the 
adaptation value of the control map exists, a NOx occlusion amount can be presumed 
based on this. 

[0092] However, when fuel consumption can be further reduced by changing the timing 
which discharges the above-mentioned unburned gas under the predetermined travel 
condition used for the real driving test. It is desirable to reduce the fuel consumption 
on the travel condition by correcting delicately the above-mentioned adaptation value 
computed on the test bench. 

[0093]The real vehicle evaluation performed from such a reason specifically 
introduces the control map in which the adaptation value for which ECU connected to 
the mounted engine was first asked from measurement by the above-mentioned test 
bench was set up. In order to grasp the relation between an engine control mode and 
the various weighted solidity of the engine at that time, the panel checker 34 who 
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showed previous drawing 1 is connected to the ECU. In this way. the value of the 
control parameter of an engine in the meantime and the value from an engine various 
sensor are incorporated in real time by the panel checker 34. doing the real driving 
test of vehicles. A sensor for exclusive use is carried for real vehicle evaluation, and 
the measurement data from this sensor for exclusive use is also incorporated into the 
panel checker 34 in real time, such as forming the sensor which detects NOx in the 
downstream of an above-mentioned NOx occlusion reduction type catalyst, for 
example among engine flueways. 

[0094]And the measurement data incorporated into the panel checker 34 from these 
ECUS or a sensor for exclusive use is taken out after a real driving test. Since engine 
operational status, and the value and the various engine characteristic values of 
various control parameters at the time are contained in this measurement data, based 
on this, it is evaluated whether it is what has a suitable adaptation value in the 
above-mentioned control map. 

[0095]Thus, by performing real vehicle evaluation, if it is judged to be desirable to tune 
finely the adaptation value calculated from measurement by a test bench (Step 5000 
of drawing 6) . the requirements of each map points will be improved in Step 6000. 
Thereby, when the difference arose in the time of the various outputs of the engine on 
a test bench, and a real vehicle run, or when correction of an adaptation value is 
desired from various control at the time of a real run. the requirements over the 
various weighted solidity of the engine in each map points are reset up. 
[0096]Here. the reexamination performed when NOx emission exceeds a 
predetermined value about reexamination of this adaptation value based on the 
detection result of the sensor which detects the above-mentioned NOx is further 
explained as an example. That NOx emission may exceed a predetermined value 
originates in either of two reasons mentioned above here. That is, even if it fulfills 
requirements on a test bench, it may originate in the 1st reason of stopping filling at 
the time of a real driving test. It may originate in the 2nd reason for originating in 
unsteady operation control — there is a problem in the value of the control parameter 
in points other than each suiting point. 

[0097]The relation between each operational status of the engine which becomes 
settled by an engine speed and load, and the value of each control parameter at that 
time and the value of NOx quantity is included in the measurement data accompanying 
the above-mentioned real driving test. Then, it is computed by setting up a threshold 
to the NOx quantity by an operation tool with proper engine speed when the threshold 
is exceeded and load, and also value of a control parameter. 
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[0098]In this way, the computed engine speed and load, and also the value of a control 
parameter are not necessarily either of the map points which consist of the 120 
above-mentioned points. In actual engine control, this is because the control which 
interpolates the value of an adaptation value is made, when engine operational status 
corresponds to the value between each map points. Then, while NOx quantity 
computes the adaptation value concerned with the engine control exceeding a 
threshold based on the these-computed engine speed and load, and also the value of 
a control parameter, the contribution of these each adaptation value is taken into 
consideration. And based on consideration of these contributions, the re set of the 
requirements over the adaptation value concerned is performed. 

[0099]And if the re set of these requirements is performed, it will return to Step 3000 
and an adaptation value will be again computed based on these requirements. About 
this, while the newly set-up requirements are inputted into the analysis tools 50 from 
the final controlling element 60 shown in previous drawing 1 , the model formula 
corresponding to the point where change to requirements was among each 
above-mentioned map points from the database 52 is inputted. And with the analysis 
tools 50, a new adaptation value is computed using the inputted model formula. 
[0100]In this way, calculation of a new adaptation value will perform real vehicle 
evaluation again (Step 4000 and Step 5000). Processing of such steps 3000-6000 is 
repeatedly performed until the adaptation value computed satisfies real vehicle 
evaluation. And if it is Judged that real vehicle evaluation is satisfied, the adaptation 
value at that time will be determined as a final adaptation value (Step 7000), and a 
series of processings concerning conformity of the engine control parameter 
concerning this embodiment will be ended. 

[01 01] According to this embodiment described above, the following effects come to 
be acquired. 

(1) While computing an adaptation value from the model formula computed for every 
map points based on the measurement value on a test bench. An adaptation value is 
computable again only by not performing re-measurement but resetting up 
requirements by having carried out the hold stores of this model formula to the 
database 52, when it is necessary to correct the computed adaptation value. 
[0102](2) At the time of a real vehicle run, it had composition which measures the 
relation between an engine speed and load, and the value of various control 
parameters and various engine weighted solidity in real time. Thereby, evaluation of an 
adaptation value and reexamination of requirements become easy. 
[0103](3) Before measuring the various weighted solidity of the engine 10 in all the 
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map points, the weighted solidity about 13 representative points is measured, and the 
adaptation value in all the map points was presumed based on the measuring result. 
And the value of a control parameter is set as this presumed adaptation value and its 
neighborhood, and the various weighted solidity of the engine 1 0 was measured. For 
this reason, the relation between a control parameter and an engine characteristic 
value can be approximated now with sufficient accuracy with the model formula of the 
low next. 

[0104](4) The stratification combustion region was divided into three fields, the field 
near the idol, a racing start field, and a common field, to which the characteristics 
differ, respectively, and each different **** requirements were set up to the engine 
characteristic for these each field of every. That and an adaptation value can be 
exactly calculated now by the case where the engine characteristics differ remarkably 
by this in a operating range of the engine which asks for calculation of an adaptation 
value. The estimate formula which provides the relation between operational status 
and the adaptation value of each control parameter in that of the engine 
characteristic was set up for these each operating range of every. Thereby, that and a 
simply accurate formula can be obtained by the case where the above-mentioned 
estimate formula is expressed by the polynomial of the low next. 
[0105](5) A membership function is defined and the adaptation value [ / near the 
boundary of three fields, the field near the idol, a racing start field, and a common 
field, ] was connected smoothly. Therefore, the abrupt change of the adaptation value 
in accordance with the shift between fields is avoidable by using this membership 
function also about the adaptation value presumed [ near these boundaries ]. 
[0106](6) When the adaptation value in all the map points which consist of a 
representative point which consists of 13 points, and 120 points was computed, we 
decided to display the model formula used for calculation of a measurement value, an 
adaptation value, and an adaptation value with the display for indication 51 for each 
point. This can be eliminated because this performs the check of that and robustness 
by the case where the point which is scarce and is not suitable as an adaptation value 
is computed by robustness with the analysis tools 50. 

[0107](A 2nd embodiment) A 2nd embodiment of the adapting method of the engine 
control parameter concerning this invention is hereafter described focusing on a point 
of difference with a 1st embodiment of the above. 

[0108]In a 1st embodiment of the above, the conformity man day was reduced by 
lessening the number of the representative points which measure by narrowing down 
the value of a control parameter to the field near the adaptation value beforehand as 
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much as possible. However, if the number of representative points is reduced, the 
accuracy of the estimate formula computed for every above-mentioned field will come 
to be greatly dependent on each point of a representative point 
[0109]On the other hand, according to this embodiment, if three estimate formulas are 
computed for every above-mentioned field based on measurement of a representative 
point, the adaptation value in one point selected at random will be presumed using the 
estimate formula of the applicable field out of all the map points which consist of 120 
points. Next, the value of a control parameter is set as this presumed adaptation value 
and its neighborhood, and various engine weighted solidity is measured. And the 
estimate formula defined in the field corresponding based on this measuring result is 
computed again. And an adaptation value is presumed based on the arbitrary estimate 
formulas which were not used for measurement till then and which one point was 
chosen at random and computed again. Thus, whenever measurement of one point is 
newly made, an estimate formula is updated based on the measuring result. 
[0110]The estimate formula defined in the field corresponding to a measure point 
whenever measurement new in the above-mentioned mode is performed can be 
updated, and the dependency to the first selected representative point can be exactly 
eased by presuming the adaptation value in the point which measures after this using 
this updated estimate formula. About calculation of this estimate formula, the 
arbitrary techniques of the ability to inhibit the influence of the value from which it 
separated statistically, such as a least-squares method, can be used. 
[0111]In this embodiment, whenever the measurement in the map points near 
[ between each field ] the boundary is made in the membership function formed so 
that the adaptation value presumed from the estimate formula computed for every 
field may not change rapidly [ near the boundary between these fields ], the measuring 
result is used, and it updates. Thereby, an adaptation value can be presumed with still 
more sufficient accuracy irrespective of an engine kind. The value of the membership 
function defined beforehand defines the field which becomes below "1" as a field near 
[ between each field ] the boundary. 

[0112]The boundaries of each field of the field near the idling mentioned above, a 
racing start field, and a common field usually differ for every engine kind. And the 
boundary of each of this field may be unable to be set as the value optimal before 
measurement. In this case, said membership function can also be defined only as a 
vague value. 

[0113]On the other hand, in this embodiment, a membership function is updated using 
the data near [ of the data measured by then with this newly added measurement data 
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whenever the new map points located near the boundary of these fields were 
measured ] the boundary. Thus, while predicting that and a membership function 
beforehand and setting them up by the case where the suitable values differ, 
according to an engine kind, An adaptation value can be further presumed now with 
sufficient accuracy by using the membership function updated each time with the 
measurement data newly obtained using the function. 

[01 14]When measurement is newly made [ near the boundary ], suppose that renewal 
of the estimate formula in this case is not performed in this embodiment for the sake 
of the convenience which updates a membership function. 

[0115]Here, the measurement procedure of all the map points in this embodiment is 
explained, referring to drawing 9 . Drawing 9 is a flow chart which shows a part of all 
the map-points measurement procedures in this embodiment. 
[0116]That is, in Step 400 of drawing 7 shown previously, if the estimate formula 
according to described area is computed based on the optimum value of each 
representative point which consists of 13 points, in the conditioning tool 53 shown, for 
example in previous drawing 1 , one arbitrary point which is not measured will be 
chosen at random (Step 700). The above-mentioned condition file is prepared to this 
selected point. 

[0117]On the other hand, in the above-mentioned analysis tools 50, the presumed 
adaptation value in the said-chosen point is computed using the estimate formula and 
membership function of a field with which the point chosen [ above— mentioned ] 
belongs (Step 710). 

[0118]And if a presumed adaptation value is computed in this way, in the 
above-mentioned conditioning tool 53, this presumed adaptation value will be written 
in a corresponding condition file as Centrepoint. Based on the rectangular table shown 
in previous drawing 2 . the value of the control parameter used for measurement is 
also written in the condition file. In this way, the condition file in which the value of the 
control parameter was written is transmitted to the above-mentioned 
automatic-meter^reading device 33. In the automatic-meter-reading device 33, 
measurement according to a condition file is performed, and as mentioned above, 
automatic registration of the measurement data is carried out to the 
above-mentioned server 40 (Step 720). 

[0119][n this way, if measurement data is newly obtained, in the above-mentioned 
analysis tools 50. the condition file which corresponds measurement data from the 
server 40 will be read from the automatic-meter-reading device 33, and it will ask for 
any one model formula of above-mentioned (a1) - (a3) based on these (Step 730). 
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[0120]In the analysis tools 50 which asked for the model formula, an adaptation value 
is computed from the requirements beforehand inputted from the outside via the final 
controlling element 60, and this model formula (Step 740). 

[0121]And if this newly acquired adaptation value is Judged to be a thing of the map 
points near the boundary of the three above-mentioned fields (Step 760), in the 
above-mentioned analysis tools 50, a membership function will be updated based on 
the adaptation value computed by then (Step 770). If the adaptation value newly 
acquired on the other hand is judged not to be a thing of the map points near the 
boundary of the three above-mentioned fields (Step 760). the above-mentioned 
estimate formula will be updated in the analysis tools 50 (Step 780). 
[0122]This processing of a series of is performed until measurement of all the map 
points is completed (Step 750). And when measurement of all the map points is ended 
by this the processing of a series of in the case of this embodiment, both calculation 
of the model formula corresponding to these each map points and calculation of the 
adaptation value of the control parameter by the model formula are completed. For 
this reason, the same evaluation as a 1st embodiment or reexamination of the 
requirements based on that evaluation is repeated through the processing after Step 
4000 of previous drawing 6 after that. 

[0123]the effect which applied to the effect of above-mentioned [ of a 1st previous 
embodiment ] (1) - (6), or it correspondingly according to this embodiment described 
above — in addition — the following effects come to be acquired. 
[0124](7) The adaptation value based on an estimate formula can be presumed now 
with much more sufficient accuracy by having updated the above-mentioned estimate 
formula based on this measuring result, whenever it newly measured one map points 
belonging to fields other than near the boundary. 

[0125](8) The adaptation value based on a membership function can be presumed now 
with much more sufficient accuracy by having updated the above-mentioned 
membership function based on this measuring result, whenever it newly measured the 
map points near the boundary of the trichotomized field. It can also grasp from the 
membership function eventually obtained by measurement about the characteristic of 
the engine which is applicable. For this reason, when a similar engine is newly 
developed, a suitable membership function can be set up as an initial condition at the 
time of that conformity. 

[0126]A 2nd embodiment of the above can be changed as follows, and can also be 
carried out. 

- In the above-mentioned step 730, when a measure point is judged that a model 
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formula is uncomputable few, it can return to processing of Step 700 and it is more 
desirable rather. However, such processing is also avoidable by using the measuring 
result by processing to Step 400 shown in previous drawing 7 . 
[0127]- When an adaptation value can presume exactly by updating an estimate 
formula whenever map points are measured, this can also be omitted about the 
processing which updates a membership function whenever the map points near 
[ between fields ] the boundary are measured. 

[0128]- When the reliability of the estimate formula itself can be secured again, 
whenever the map points near [ between fields ] the boundary are measured, it may be 
made to perform only processing which updates a membership function. 
[0129]- Although the point of presuming an adaptation value using an estimate 
formula was considered as the composition chosen at random out of 120 points in the 
above-mentioned embodiment, a certain intentional ordering is carried out beforehand, 
and it may be made to presume an adaptation value based on it. 
[0130]- Although we decided to perform presumption of an adaptation value, and 
measurement based on it for every point using an estimate formula in the 
above-mentioned embodiment, it may carry out every two or more points. In addition, 
in common with each above-mentioned embodiment, there are the following as an 
element which can be changed. 

[0131]- Instead of memorizing a model formula in the above-mentioned database 52 
as processing of Step 3000 shown in previous drawing 6 , When carrying out the hold 
stores of the measuring result obtained at Step 1000 to a proper memory and looking 
over requirements again in Step 6000, it may be made to compute an adaptation value 
again using this measuring result that carried out hold stores. 
[0132]- It does not restrict to what forms means to support reexamination of the 
requirements of Step 6000, such as a proper operation tool which computes the map 
points which exceeded the threshold from the measurement data accompanying a real 
vehicle run of Step 4000, either, but may be made to form the operation tool which 
changes requirements automatically from the measurement data. This should just 
reset the requirements imposed on the map points relevant to the measurement data, 
when for example, the measurement data exceeds the threshold set up beforehand. 
[0133]- It may replace with a real driving test and the driving test which performs 
engine control using the control map computed at Step 3000 of previous drawing 6 on 
the test bench may be done again. 

[0134]- When a computer can perform the simulation of complicated operation control 
further, the simulation on a computer may be performed instead of processing of Step 
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4000 shown in previous drawing 6 . Also by this, NOx quantity by which occlusion is 
carried out to the above-mentioned NOx occlusion reduction catalyst is computed, 
for example, The discharging timing of unburned gas can be grasped under a 
predetermined travel condition, and reexamination of the adaptation value for 
lessening more the amount of burn-out fuels under the travel condition, etc. can be 
performed in the mode according to each above-mentioned embodiment. 
[0135]- On the boundary of each field where the stratification combustion region was 
trichotomized, when a suitable point estimate can be obtained by using the estimate 
formula belonging to a specific field, it is not necessary to necessarily define the 
above-mentioned membership function. 

[0136]- How to take the above-mentioned representative point, its number, etc. are 
arbitrary. It is not restricted to what also illustrated the calculation mode of the 
estimate formula in Step 400 shown in previous drawing 7 by the above-mentioned 
embodiment. 

[0137]- In Step 300 (however, before the reexamination in Step 6000) shown in 
previous drawing 6 , and Step 300 shown in drawing 7 , although the adaptation value 
was computed based on the requirements which were divided [ above-mentioned ] 
and which were set up for every field, it is good also considering requirements as 
variable for each point. 

[0138]- The model formula or estimate formula which were illustrated by each 
above-mentioned embodiment are not restricted to this. For example, by using a high 
order model formula, it may change easing the narrowing condition of a measuring 
region etc. suitably, and may carry it out. 

[0139]- About the processing which computes an adaptation value again with 
reexamination of the requirements by a real vehicle driving test etc., A series of 
procedure shown in previous drawing 7 cannot necessarily be followed, but ** can 
also reduce the man day at the time of computing an adaptation value again by 
carrying out the hold stores at least of one side of the model formula computed based 
on the measure point of 120 points and the measure point which were measured by 
arbitrary techniques. 

[0140]- If one estimate formula fully reliable based on the measuring result of a 
representative point by the engine characteristic or the degree of the estimate 
formula to be used can be computed when performing measurement of 120 points, 
Accuracy can be raised, although the count in each point of 120 points is reduced 
because do not necessarily set up the above-mentioned estimate formula according 
to each for every trichotomized field but ** also measures various engine weighted 
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solidity in the presumed adaptation value based on the estimate formula, and the value 
of the neighborhood. 

[0141]- Also when the requirements over an engine characteristic are identically set 
up from the reason of the engine characteristic approximating again under the 
operating condition containing the all points of 120 points, the one above-mentioned 
estimate formula may be able to be accepted and set up. Also in this case, accuracy 
can be raised although the count in each point of 1 20 points is reduced by measuring 
various engine weighted solidity in the presumed adaptation value based on the 
estimate formula, and the value of that neighborhood. 

[0142]- When requirements are given and an adaptation value is computed promptly, 
independently of narrowing^down processing of the measuring region by an estimate 
formula, setting out of the requirements of every described area is effective. That is, 
as mentioned above, when the engine characteristics differ for every field, if the same 
requirements are imposed, there will be a possibility that the solution by which the 
conditions are fulfilled may not exist, and conformity will take time. On the other hand, 
calculation of an adaptation value can be quickened by the thing into which it was 
divided and for which requirements are set up for every field. 
[0143]- It is not restricted to what was shown in previous drawing 4 , but what is 
necessary is just to set up the number to divide suitably according to the engine 
characteristic about the division mode of an engine operating range which sets up the 
requirements of each different **** engine. 

[0144]- After computing the adaptation value by which the requirements set up 
according to each for every operating range of the engine further divided in this case 
are fulfilled. If it grazes, the optimal adaptation value that performs processing 
according to the processing which performed reexamination processing of the 
requirements of Step 4000 to the step 6000 shown in previous drawing 6 . or was 
illustrated in each above-mentioned modification and by which each different **** 
requirements are eventually fulfilled for every map points can be acquired. 
[0145]- Instead of using the control map which consists of 120 points, the adapting 
method and conformity system of an engine control parameter of this invention are 
effective also to that to which control of ECU is performed using the model formula 
which defined the relation between operational status and a control parameter. 
Namely, if a model formula is set up. for example in a stratification combustion region 
in this case every three fields, the above-mentioned idle region and a racing start field, 
and a common field, in the model formula of the low next, the adaptation value of a 
control parameter can be expressed with sufficient accuracy. 
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[0146]When computing the model formula, after asking for a model formula 
preparatorily from measurement of a representative point, etc., (b). Compute the 
adaptation value presumed in arbitrary points using a model formula. Set a 
control parameter as this computed adaptation value and its neighborhood, and 
measure various engine weighted solidity. (**) The accuracy of the model formula can 
also be raised by repeating the process of (b) of updating a model formula using the 
(**)-computed adaptation value - (**) of creating the above (a1) and a formula - (a3) 
based on the measuring result, and computing the adaptation value in the point 
describing above after this. The model formula used, for example in the similar engine 
may be used for a preliminary model formula instead of obtaining by representative 
point measurement. 

[0147]- In addition to this, the measurement mode of various engine weighted solidity, 
etc. are arbitrary. That is, it can change suitably and can also carry [ that it is not 
necessary to be the composition that various data is incorporated into a panel 
checker from ECU30 shown in previous drawing 1 f or example, and the measuring 
result from a sensor for exclusive use is directly supplied to the 
automatic-meter^reading device 33, etc. and ] out. 

[0148]- A conformity parameter is not restricted to what was illustrated in each 
above-mentioned embodiment. Parameters, such as fuel pressure etc. of the fuel 
otherwise injected by the combustion chamber 13 of the engine 10, can be introduced 
suitably. 

[0149]- The various weighted solidity of the engine with which requirements are 
imposed is not restricted to NOx, the torque fluctuation amount, and the amount of 
burn-out fuels which were illustrated by each above-mentioned embodiment again, 
either. 

- According to each above-mentioned embodiment, although the adapting method and 
conformity system of this Invention were applied to conformity of the control 
parameter of the stratification combustion region in a cylinder injection type gasoline 
engine, it is applicable also like conformity of other engine control parameters. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the entire configuration about the embodiment 
of the conformity system of the engine control parameter concerning this invention. 
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[Drawing 2] The figure showing the setting-out mode of a control parameter used in 
the system of the embodiment at the time of measurement of various engine 
characteristic values. 

[Drawing 3]T he figure showing the example which approximates a complicated 
function with the model formula of the low next. 

[Drawing 43T he figure which illustrates the operating condition representative point in 
the division mode and these region divisions of the stratification combustion operation 
field in a cylinder injection type gasoline engine. 

[Drawing 5]T he figure showing an example of the membership function for carrying out 
the fuzzy reasoning of the adaptation value near [ between described areas ] the 
boundary. 

[Drawing 6]T he flow chart which shows the conformity procedure of the control 
parameter about the embodiment of the adapting method of the engine control 
parameter concerning this invention. 

[Drawing 7] The flow chart which shows the measurement procedure of the various 
weighted solidity of the engine in the adapting method of a 1st embodiment of the 
adapting method of the engine control parameter concerning this invention. 
[Drawing 8] The graph which shows an example of the calculation mode of the 
adaptation value in the adapting method of the embodiment. 

[Drawing 9]T he flow chart which shows the measurement procedure of the various 
weighted solidity of the engine in a 2nd embodiment of the adapting method of the 
engine control parameter concerning this invention. 
[Description of Notations] 

10 [ — Combustion chamber, ] — An engine, 11 — A cylinder, 12 — A piston, 13 14 
[ — Flueway, ] — An injector, 15 — A spark plug, 16 — A suction passage, 17 18 — 
A suction valve, 19 — An exhaust valve, 20 — Variable valve timing mechanism, 21 — 
An electronically controlled throttle, 22 — An EGR passage, 23 — EGR valve, 24 [ — 
Electronic control, ] — An output shaft, 25 — A rotational speed sensor, 26 — A 
water temperature sensor, 30 31 [ — A panel checker, 35 / — A measuring 
instrument, 40 / — A server, 50 / — Analysis tools, 51 / — A display for indication, 
52 / — A database, 53 / — A conditioning tool, 60 / — Final controlling element. ] — 
A dynamometer, 32 — A dynamo distribution power board, 33 — An 
automatic-meter-reading device, 34 
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[0 0 6 61 ^rT\ **iSJKflg-ett, ii^{it<Da[Ui^ 

FfS-t-S 1 2 0^d^e)/<c5=S-Sfe^#;4^f5VN<Oi!l>©fJ; 

ir-C. ^nP> 1 2 0,^k©S^ffi5rit^1-5J:9t-tTVN 
ffii:fcK3tL-C. [^12 0;^<O<&•;^lC*^V^-Ct^ilJSr^T 
±IB#^lc*5Jt-5JilE (a 1) ~ (a 3) ©^x/v^5r 

[0 0 6 71 MIC, *||JgJi^ffi-C(4, SiJ^/^y^-iJ't 
Soffit <DM#5r^«)fc^8iJ^5r, H 4 ic^i" 3 oroS 
G^igcSlc^S-SUCiSJ^-rs i 5 (c-t-5o ct^^4, 

mm't'5ttK^i^*>, ^>Uic:^^t>3o(^®«^*t 
[0 0 6 81 figl^j^M^co 5 *>w*t>{g:&# 

tcirmi^^£< fi^Z tr^h^. Lfc*5oT, I^IM«-C 

t) ^•r< , h/i^^ mmim^b\ct£i,pm^<y 
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[0 0 6 9] C 5 Ufc:*1f*»e>**lfeff^ffiTI4, ±IB^ 

[00 7 01 < T'f K/^^£^®^^ > lo 

x=bllXne+bl2Xk l+bl3XneXkl 
+ b 1 4 

z=b21Xne+b22Xk l+b23XneXkl 
+b24XklXkl+b25 

v = b31Xne + b32Xk H-b33XneXk 1 
+b34XklXkl+b35 

w=b41Xne+b42Xk l+b43XneXkl 
+ b4 4Xk 1 Xk 1 +b4 5 

y = b51Xne + b52Xk l+b53XneXk 1 

+ b54XklXkl4-b55 20 

x = cllXne + cl2Xk H-cl3XneXkl 
+ c 1 4 

z=c21Xne+c22Xk l+c23XneXkl 
+c24XneXne+c25XklXkl+c26 
v=c31Xne+c32Xk l+c33XneXkl 
+c34XklXkl+c35 

w=c41Xne+c42Xk l+c43XneXkl 
+c44XklXkl+c45 

y = c 5 1 Xn e + c 5 2 X k 1 + c 5 3 X n e X k 1 30 
+c54XklXkl+c55 

x=dllXne+dl2Xk l+dlSXneXkl 
+ d 1 4 Xn e X n e + d 1 5 X k 1 X k 1 +d 1 6 . 
z=d21Xne + d22Xk H-d23XneXkl 
+d24XneXne+d25Xk IXk l+b25 
v=d31Xne+d32Xk l+d33XneXkI 
+d34XneXne+d35Xk lXkl+b35 
w=d41Xne + d42Xk l+d43XneXk 1 
+ d44XneXne+d45XklXkl+b45 40 
y=d51Xne+d52XkH-d53XneXk 1 
+d54XneXne+d55Xk lXkl+b55 
^tLT, ^Lmm^M.^. I2l4{c0ij^-f5 1 3^|Cg^^-t- 

5, cittJ:»), ±fB3o(D^«ilcj3Jt5=S-^8y^©a[ 
■5. 

[00 7 1] S-f. 50©R«^ (ne, k I) 
<iMs td (ne) . std (kl) St/^^a v e 50 
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(n e) , a V e (k 1) S:»aiL. ^:tvP>f^«;^T-© 

NE={ne — ave (ne) }/std (ne) 
KL={kI-ave (kl)}/std (kl) 
•t tX, ji^ffiW¥^5ra V e (x) . ave (y) - 

xtt> 

x=dllXNE+dl2XKL+dl3XNEXKL 
+dl4XNEXNE+dl5XKLXKL+ave 

(x) 

=dllXNE+dl2XKL+dl3XNEXKL+ 
dl4XNEXNE+dl5XKLXKL+dl6 
ft}ih t Tjfiia-t-5 C t i65-C# 5, 

[0 0 7 2] W^<o^^(n%W&.'^(r>Vfm^\^-^ 

[0 0 7 31 El SIC. iO>://<->'3'yB3l^<o— 0(15: 

[00 7 4] 1^0 5 id^-r i 5 tc. T-Y K/l'fi^^tgO 
5t#lc(4. ffi rij Srte, Lfc/55oT. C<Dt^lc 
[00 7 5] T'f K/Vifi^ffi^Sl^^ffl^^FflO 

^#fi«^-eifo53ivv'>-!Hite)i^d50ijx« faj -cfos 

ygilSf 1, f 2©ffi«. roj J:'9:*c^< rij 

r^j J^y: Fyj SrtS, L.fcj>5oTC 

[00 7 6] tiOiZ.. i^%m^mz.t^t^h^i^'j^.yvm^< 

[0077] C0?g|6IC^$*t2»;^ry7'l 0 0 0lC;fc 
VNT«. iS^Lfci^lc. 1 2 0^/S»e)/i5#-7s/7°;^ 
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[0 0 7 8] i-fiioh. z(onm\zmvxi-i-^-r. ^7 
J: ^ /^^^l|•c^Tt>i^s. 

(^f ) jfe©ia 1 \z.7h \,fz.MfWL%y-)\^^ 3 l;::fcv^T. 

5o 10 

jii&©iIS5«lcS^^^Tf^SJ^cfflv^5«!l«l/■?7 ^ -^f© 

3 3lCteSI$i%5o 

(^) gSlH-a'meS 3-Ctt. ECU3 OrtJC-fey h$ 
*T.5MIBT=aLT/V'77^^Sry-ty K-f-So ClWi^^i 20 
X\ y-f-^-*^-^ 3 1SUSECU3 GtcBr^offi^ds 

ii«lw-it-t-5 J; 5 K:J^>i^> 1 0 (0@1Ej1S*S^^$ 

5 1 , S SltfSiJ^fi 3 3 -T?tt, y^^/V'^:^ * - 3 4 
:frbTECU3 0lCBiHE-rriaT/i'77i/2r-fey M-5 30 

-1'/HC^S$tvfc2 9ii<J«5*>(Ololce^-r5o 

(h) z(n^mx:^i^i^y\o(D^m'^mM.i-%\m^ix 

Qif^-^yhcO^kmamT-m:. ^WttSlJx-^5'l±■*^- 
Stfi$nati:t)l-. ECU 3 0P*9O-7=aL 7/1^77^ 40 

[0 0 7 91 Lfc-igO^mJ-ctoTl 3^d»P>/£ 

»W";'-/V'5 OJwJ;oT=&ft«^SlC±iE (a 1) ~ 
(a 3)«*x/wSi*s»aj$ixS. i-/<eip*>. Si*. ft?*f 
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-^b ICS-:? VNTilE^T^/i-SidJmffi $ ix5, 

[0 0 8 0] ^LT. ^^^M.mz.^'f/v^i^nm^ix. 

it^ 7.7-yyZ0 0\zW<f-t^o C©;^X5'7°3 0 0 

-cti, WSxy-fX' 5 0 i o -Cx 'S-ft^j&Sro^x/v^ 

[008 1] mk.\ihm^mmi$L m 

4) (ca-r 5 f^s^icHLTtt, ig8tc^j^-r5J:5 

->V^^|gii^«c (04) jC*5V^Ttt, ±3iUy!:aS*» 

7yhii^hfkMm^%m^iM>zt1>m^\^\\ 
[0082] Zo UT«-f5«;S»CtJlt $ 

i\,hb. =S-f^«^felc, H-aOfiirftiHi. Mlc*Jiffl« 

y y{t t-C*^i-5 C t -C. h^O'^x. y ^ Srtr 

[00 8 31 Zb LT=&{^S^SIc»ai $ivfcSjgM;45 
H4*Slfc-f-i:W»f*ix5i:. ;^7^yy4 0 0 

(07) ictiVNT, mxy->^5ox\%. znhMi&m 

[0 0 8 4] ±fE^aiJ*dS»ta§tV.5t. ;^X5'y5 0 
0(C*dV^T. /V'S 0t;:j3V>T. 1 2 OM^t^hfi 

±lE3o(D«alS©^#ie^&^cov^T^i. ±fE«-^ai 

[0 0 8 5] iLmmmtXl 20 ^t^hfih^-^yy^ 

xm^m^m-^^ix^t. y-T-yy^o o\cii\,^x^ z 
*5 V . =a-v 5/ T'/^tfe tc^{t 7 r 'f $ ^^fc^ . 
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[0 0 8 61 z<DXo\z. m7\z^-t-TM<o^micx± 

1 2 0^ii>P)/jr5-^-;/7'^offS1^5^T$n6t. 5fe© 
06 lc*i-;^xs'7'2 0 0 o©^!0!atc;^^Ti"5, c:©;^ 

7'y7"2 0 0 O-Cll. 9c(Om7\Z^l,tz:^'ry:f20 0 
tmm\C^ ^^y^MzliB (a 1) ~ (a 3) tC^ 10 

[0 0 8 7] ^LT. ;^XS'7"3 0 0 OtCiJV^T, 

S7{c^bfc;^x3'y3 0 0|^«|. cti.f>#-^ 

tl5„ 20 

[0 0 8 8] ;^7'-y7°4 0 0 0 T'(4, 1 2 O^W 

[0 0 8 9] S-fi51(C, 5feO0UC;T%Ljt^>'v?:^l 
0Sryi'-?-*^-;5'3 1 iSi^Lfcx^ h'<>'^±lCT 

mm^mizX'^X:^y>'>(DMm^<y s^—^ 
[0 0 9 0] *fc, ^2©S*irLT, ±IE#ii^tt 

aivv'vi oro0f^©^^W'feae^*s^-^iv^TS 

[0 0 9 1] i-fj:i:>h. M;tJi#^ii8S(CNO x P^IES 
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[0 0 9 2] fcfc'L. n^np^\cm^^tzm^<r>^n^ 

m^miE-t^ z. t x\ m7^n^mzi=i-ti>mnm^m^ 
[009 3] zo \.tzmm^hnt>*i^m^um\t. * 

;*-3 4i5Si^§tv5n C 0 LX^m<r>mMfrf^m^n 
v?>'(D^a-fe>'f-i6^P>C)ffi^5v>°;^^/l'^3. 3 4 ;-T 

gS©5*>. ±IBNOxi»jK3t7cSO«!!iOT»t«IICNO 
cOir>'f-A5^^$ix5i'ii:'bT. ^'^/v^ci ■y;^- 3 4 

[0 0 9 4] -^rUT. **ffWi^m. c:i^e>ECU■^lr 

xk.^w^-^v^t^<om^mmWii\>'r)ii^mm'i& 

[0 0 9 5] cioi^l-, ll^ff^ffi5:^T5 ^ tt?v 

^i!*5SiLv>i:«»f$*t5t (@6W;^xy:/'5 0 0 

0) , 7^y'y-f%QtO(i\z.io\^X^-^v-f^<r>W^M^ 

#•7 ^^icfc (t 5 31 :^o=&ia#tti[|::*f-t-5ll* 

[0 0 9 6] ZZX. CCD)i^{ICDH,itLI-OV'>T. ± 
lENO X Vf-0^aj^*lcS-t!V>TNO x 

TMtc|ft?^-r5o CCT-NOxS^mi:;&K ^^<it 

?:i@;t5^IH4A5*>5«tt, ±J^Lfc 2o(Da*OV^-f 



(14) 
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10 0 9 71 hu%mynm^^of(mf-'^\:i\-i.. 

oifl#>i5^*ixTV^5. ^:::-C. l3NOxl:l;i>ttbXli 
[0 0 9 81 zoLx%m^i:\^tc:^yi>ymmm&&u^ 

[0 0 9 91 ^tT. r«Og*^ft«©ff^S;i5ff4:>ix5 

t^T-y^3ooo{zm'o. z(D^^^mcm<i^^xn 

S*^fe{*J)5A;/3$n5i:i:'t>l^. x-^'-^-^ 5 2 

[0 10 0] r p LTi&rfc/'j^jia-ttJ)5»ttl$tT.5i:. 
5 000) o C 5 Ufc;^r -y7°3 0 0 0~6 0 0 Oroi?!! 

(:^r j/T"? 0 0 0) . *3IJSJfffilcd^;ii>5niVv'^^ 
[ 0 1 0 1 1 ikhmm Ufc*||lfe}gli{c:J:ixff. fiilT© 

(1) 7'7^v-<y^h-Q<Dt^mm\z.m^^^x^-^y:fi^ 
r>±cftt^\z^ nnmi:nt>-r. ii*ife#srK>eLit 

[0 10 21 (2) m0-^nf^\cis\,^x. :^y'yymU 50 
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<o«-a#ttfii[t©gi«*iii^iifl-cfi-ai-r-5«^i: tfc. 

[01031 (3) ^■^S'7'^t-fc(t5:t>'v^>'l 0© 
I^1ti4Mrotf-ail*tTV\ i<DVrm^^\^m-i^^X±-^ y 

^ UTi y 1 0 ©«-®#^tffi^tl-aiJi-?) i 9 b 

[01041 (4) ^m>ii!^mm$.^. ^n^u^m'&nm 

[01051 (5) TtV-z^-v-i/yHm^Sat-C. T 

m-r^ztr-X'^^o 

[0 10 6] (6) 1 3^*^P)>S5f^i*^St/l 2 0^ 

ii^hfj:i)±-^y y^tcfc (t iM'^mi'^W- iH^in^t. If 

Stc^:T^^5 1 irioT^^-f-^cit t LAco c:m-<t 
t). ^*fy-/W5 0JCj;tJ a/<^ H±lc5:L<Ji^iii! 

htt©^^ y ^ 5 C i: -cmSrS^I^-r 5 C i: i^X^ 

[0107] (^2 (Dmmmwd ur. :^mm\zii^ii-i> 

5. 

[0 10 81 JhiB^ 1 <D|life)l^lilct}^^T^4, 

y<y :^-'^(Dm^^-t'm.mmmzmn\h/xyx%^m^n 
[0 10 91 zi\,\znv^%MrMx[±. fts^wn-an 
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z(D]^m^ivtz^m^i:m^xzM^hi^m^no 
j^x(om'tm^mMi-?>ztx\ \^cmzm^vtciK^ 
j^-^(o^^\t^ffimzm^-r^^ti)^x'^6o c 

^Zti-X^?>o 20 

m-^m<ommi:^izmmx<n^zti)i-^^i>o tits. 

'^ib^m^ixrz;<l^^<-'>y^mm(Omii'- rij 

5. 30 

10 1121 *fcii^. JomLtzT^ K/Ujfi^?Slgt. U 

:y<omm.%\^^fi^o ^Lxz(o^mi$.(r>mmt. tfao 
[0 1131 ^tnc*ft. ^%mMmx\±. z^hmi$. 

(Dmm\^xox't<Dmmf£m'^^f£hm'^xhix. ^-v 

'<-'yyfm^^^>h^m\.XW&-f^>ith\^. i^n 
Id 1 1 41 m#ia«^lct^v^Tfffc^cf^•a'J^J5/j:$ 

jfev^ctt-rSo 50 
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to 1 1 51 CC-C. *ll]!feJg^»CfcJt^>^-7S'7'/&W 

to 1 1 61 5fetc^bfcia7(D^ri/7'4 0 

O^C*^V^T, 1 3 *5#ft^;S<DS®i[lcS-:5V^ 

HC^Ufc*#s85£y-/V'5 3iCtJV^T, tfail$t».TV> 

«VNttE©i^*57>'yAicSJ^$ix5 (>^7^y:;'7 0 

10 1171 CtUC^tT, JiiEMWy-/V5 0-e»4, 

Sr»ttl-r5 {7.=rv^l 1 0) o 
10 1181 ^rUT, w5 L-C«^ii^ffi^5»W$*v5 
iv i:fE^{t=^^:i'-/i'5 3-C«, ^^--thM^yy^ 

tfo HI-. l^^#7 7^/H-tt. 5fe<r>ia 2 IC* UfcitS^ 

0kWyr^M-i. ±B^mmmm3 3izmm^iv?>o 
^mnmmwi^ 3x\x ^ff^T^f/wci^ofctf-ausrii 

fft, ^Wt^-alJr-^'ll±a!LfcJ:5l^±IB•^^-/^4 0 
lcg»)Sfi^$n5 Ur5'^7 2 0) „ 

10 1191 c5 t-c, mtcizt^my'-'fimhtii) 

JigBiS^y-/V5 0T?«:, §f»lx-;?Srf— ^<4 0 

d^ib^^tiib, Ctl-e)lcS-:JVNT±fE (a 1) ~ (a 
3) (DV^-ftii5»io<o*x/V'S;Sr*»'5 (;^7=-s'7"7 3 

0) „ 

to 1 2 Ol *T/l'SSr*fe^c^*»fy-/V5 0-C 

14. ^i^mi^Ue o^i}t-VX^Ui}-hAti^tix\^^^m 

^740) „ 

to 1 2 11 ^vx. z<Dmtc\cwbMzm-^mf)\ ±. 

^iX?>t (:^Tyy^7 6 0) , ±E<»*f5'-/W5 OT? 

■yT'Beic^Hfr-t-S (;^ryy7 7 0) . frfcic 
±f23o(D^JSE(D^#®^©-r5'7' 

7 80). 

10 12 21 cw-^ojaatt, :^Tyyjs©n-iiad5i^ 
z(o-m(o!&micx^x±-^ y:f^(Di^m 



(16) 



29 



10 12 3] u±nmLt^^mmmm\^^fi\t. 
i<DmmBm<D±m (d ~ (6) ©ja^fesv^i^riv 

[0 1 2 4J (7) mw^Bsx^^<ommcm-t^-7'yz^ 



1 0 1 2 5 1 ( 8 ) 3 5>#J $ ixyS:faJgi©^#ifi«gcD^ y 

10 1 2 61 **3. ±|5^2 0||JSJgli»lEHT©J:5tc 

LTHJ^t-s c 1 1 -et -So 

xyT'ZOOWfttafClMSi^lC-t-SCttTt. tfU 

zfA 0 oi-coAJtajciSffSJiSm^fflv^S/fi'-rsc 

[0127] '^y :/;Sd5ti-ai ^nSglC^jSiJSl^Mff 

[01281 • Sfc. ^a!)^S«J(Dm«IS5:«t{ft-r-5C 
[0 12 9] • ±IEIIlfe?g«|T-J4, i^aSS^fflV^Tji^ 40 

(0 13 0] • ±Elli6SJi^ffiT-l4, ^SiK^fflVNTii^ 
^lroHI«St/^:ixl^S-^< IfjRI^ 1 ^Sfcff 9 C 1 1 1 

[0 13 11 • 5t<C)ia6lC*Lfc>^xyy3 0 0 0<D*0; 50 
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LT±IEx-^"<-:^ 5 2lw^T/V'^$rlEli1-5f^ 
h>*)l^. x^T's/r/l 0 0 0■C#P)i^SS^»l^S**Sl:w 

/^ytcEmi*t. y^r .yT'e 0 0 OlCioV^Til*^ 

[0 13 21 •;^r5'7'4 0 0 0©*¥^=fflc#9H-il!l 
y-zx-^^ ;^rs'7'6 0 0 0OS*^f«|^(0EitLS:Xg 

y^{c^-Bre,ixfc||*^f*SrSfi:S-f-5 J: ^ ic-fittf J: 

v\ 

[0 13 31 • Sfc, Hjfeffft^J-f^^T. h-o- 
^±t?, 5fe©|g|6©;^xs'y3 0 0 0-eS[M$ttfc»m 

[01341 • SIC. tf»«llC-C«St?iaiEi!l^<Dv' 5 
^Lfc;^xy7"4 0 0 0(Dj«!;aot^jD>5 IC, H-iE^Ji-C 
^J^rf> ±|ENOxKi8SS7cftl5jil-!»iSc$*l'5NOxS 

[01351 • ^mBmmmir> 3 ^sj $ ixfc#®j^»« 

[01361 • ±IEft«^oi& 0 ;^^^:©ic#(ittjt-C 
*>5o 5fe<D07l::*Ufc:;^ryr^4OOtc*5Jt5 

[0 13 71 • 5fe<oSl6{::*Lfc;^xy7"3 0 0 (fcyt* 
;^X5/7'6 0 0 OICjottSEitLHfi) « ia7lc^L 
fc;=^xs'7"3 0 0lc^oV^T»4, ±f55>fiJ$^xfc^^Sl- 

[0138] • ^m^mn&mmx'&mi-tc^T^^'^'^^ 

[0 13 9] • ll**n^^^lcJ;5S*^{*<oaii:b 

icm^m^min&wm-r^!iSiM\cm\^xn. iO'-rLh 
¥&icTtfa'j$ixfci 2 0 ^<Dim\.^Ri^mnm^\cm 
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[0 14 0] ' 1 2 oM.<Df\mi:n'jm\at. ^yi^y 

fp]±$-fr.5C:tl4-C^5„ 10 
[0 14 1] -^fc, 1 2 0 M.<D±:^%:'^t}mm^WT 

±ffi^SiJ^* 1 oo;z^^^i-5 J: 5 ic-rs w t 5 

^^^xt/■twfi6l«^it^c*^v^-c^yi;':^(D#«i|*ttflt^^f^ 

aiJ1-5c t-ei 2 o^co=&^lci5Jt5tfSiJIS:«:fi'J«Lo 
[0 14 2] • g*^{*«:#x:fc^#ICji^;6MCJi^<it 

[01431 • «-SJi5^^'i^>'®SI*^#*S!:3ei-5 

[0144] • ^SiJ$*tfc:i^yi^v©g 

StbLfc^, 5feOgl6IC^Lyc:;^X5'7°4 0 0 0;6»f)X 
xyye ooowg*|fe#(DaitL«!iaSr^T9 35^ ±IE 

^mj^m\zio\>^xm7f^ LtzmfG^mcmctz^mirn o 

[0 14 5] • 1 2 0^d^p3/i5fiJ®-7,y7°SrfflV^5f^ 

mmm\zis\^^x±BT-( h'/i^mRxj^^—y^'^mmm 

'^ffl^lgt©3o©®lgcS»^*x/wS;«rSt^i-5/£ 

ifSg J; < 5 t -e # 5 o 
[0 14 6] SICH, f<i« 
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m^<y^~fi:W^\.X^v'yv(n^mm^^<oVcm^ 
no. {^^) lRlttS!li^mi::S^v^TJiE (a i) ~ (a 
3) cDS:5rf^fifeU. Ctvd^ib±fE^lcjolt5ii^^t5rS 
a-rs. (-) ^m^ixfcii^ffiSrfflv^T^x/vSiSrJE 

|^^x/V'iC©)|tSSrl$]J:$*5Ci:fC#'5, *i3. 

[0147] • ^rcOflfe, v'V<D^a#ttffiWtfaiJ^ 
3 0/5^Pj/>;t^/v-^iy*-lc=S-ay'-^d5fii3iXiiv5 

fj:t\ m-M.mM\.xmmi-^zthx^?>c 

10 14 81 • /-ffti. ±IB«-lfe!ig)gliJCjo 

(0 14 91 • il*^{*i65S$^v5:t>'v;:^<0'S- 

[|gffi(^IB!*'fet!iP^l 

[Ell immzli^t^^^y'yyWm^^7:^-f<Oig^ 
[I1I21 PIIJfe?i?^«->;^rAlcfcv^T=&ffi:t>-v=v!|# 

[041 i^rti!t«s;;!/yy v^:^i^^t-i3tt5;dt^iaj^ 

[05] ±|2®«FBl(OS#a:«^coii^ffiSr 7 r ^ 
[06] *^e«IC;6^/5^5i>'v=yStJW^>7;'-i5'roii^ 

[HI?] im.m^t^t^h^^'J'Wm^'^y :^-9(rM'^ 

[081 i^*j!Sj^ii©ji^:^&icjo{t-5ji^<ttw»aifl8 
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3H«Sj!S^. 1 4"'l'>-i^3ij5'i5', 1 5 
16-!»«iiffi. 1 7 "il^^aiiK. 1 8-iS^/</uy, 
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2 l-«^^$lj^9P^a J/ h/K 22-EGRiiK. 23- 

^^-i?, 3 2"y'r:f-^^fm. 

-y<. so-mr^y-jv. 5 1 - ^s^S. 5 2 -x-^' 

'<-;^. 5 3 "^#S3t5'->'K 6 0"-*lf^lSo 





(19) 
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